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(57)Abstract 

PROBLEM TO BE SOLVED: To operate accurately the charging state of a battery 
without being influenced by polarization. 

SOLUTION: A voltage-current characteristic including the influence of polarization 
during decrease of a discharge current of a battery 13 acquired by a polarization 
influence characteristic deducing means 23A from the discharge current and a terminal 
voltage during decrease of the discharge current of constant-load discharge by a 
current value sufficient for removing charging side polarization generated in the battery 
13 at least just before discharge is shifted in the voltage axis direction by a post-shift 
polarization influence characteristic deducing means 23B so that the voltage value at a 
reference current value on the characteristic agrees with a reference voltage value at 
the reference current value on the voltage-current characteristic not including the 
influence of polarization depending only on a pure resistance component of the battery 
13, and a remaining voltage drop value stored beforehand in a remaining voltage drop 
value storage means 27 is added to the value of a present estimated voltage of the 
battery 13 estimated by an estimated voltage estimation means 23C by using the post- 
shift voltage-current characteristic, to thereby calculate a present open circuit voltage 
of the battery 1 3. 
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*®ESte k -m-tZ i. o In, ffirie#«©I&»«:* A//£« 

2 ] iiulE#^©^#£^A,/f«EE-mj%4#tt 

3 ] < £ i>ftw,w.m^mm'< vt-v ksi 

(DfommmtK m^s,m^<o±mm.^^ / >viih«>x^ 
its A^w^©wta*iMfio *<sf tmm £ v ^3 ^(c*5 

9M9L tfrb, ms.wm&mz. $>o fc/< ? ?■ v icm-r 5 
tWB^y^jj a«, t bnmmm^&^y^ y 
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±L,x^tz%nw&m&Mffii-z>c>\z-\-&tentfLmz ± 

•;ttt«Effi*»&W^r SIB Wa»Bjfc»IJe Lfc. SufE'< 
fc'mj IEffl:£E - fttttfttt £ * * , 

^ic->7h$ttt©, mm^mcomm^ sterns. 
20 y ^*uTv^c3S5«;«i]^ffiSr«^f zmz+ftttmrn 

Hufs^@o^^-&A/fcaaE-a«t#tt^fflv^T, a£ 
aT«*aiit5r kx\ m&<oi#ii£,ffl\E}&W£ : &fam 

40 Buis^yx y a*. '>^<c< 4: tttWiaw^R^y^ y k« 

■^.LIzmH^^^V (O^mS-kWcMmMk^h, mffE 
50 5r?aftcD^lE]SS«EE©ffii: LTSt^L, hu12^»«^^ 
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KMmn&mn&wiisttWE-'&mwsL&m^x* m 

6EtO/<yf y ©BBlH]S&®JEi£IS;t»&, 

e>, mm^co7<mmm.x'ohi&<. a»o, nuts**®;*} 
t« * Affif Mftcommmffinfkffitmm & tix v > s ggtc*3 

Bt/S.tcfett^StiiS^^^ y Oj^i22?a*i:ICjSC-C, SulE 
[«**10] »#S4, 5, 6, 7, 8X«9IE« 
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<Di&*MBEbi&W.nffi b *«JWWfc«^ LT ^ biffin 
®J£ £ Sfc®®gfc £ ©ffiH**i-«EE-®«E«M4«r#«>, 
r ©WE v^-CDWE^yT 1 y ©£A?tifc® 

10 fE^-y^y ©SimtffiiSr*® 

*A/*T«ME«BE-«aE«H4Sr*«)S»aig»«Ht*Jffl* 
Sir, 

(omjznjzcomb isxmfc-r&mitwzmTE^&t&m 
[ts*« i 2 ] BufE#n^*m«m#i&i4, Mfa^ 

fio 

i 3 j < £ -b^metfr^Huie^^ y t- y tc: 
40 ftfifeil^^•<o«nB*Hoft^!rasre»si^r^^5^sl^^:*sl^■s 

tuf5Jl^W(-SlJ^^n5§tilB^<s'7 : - y <D®k+mj£btkm 

*^5it*«i ix«i 2mn&<Ds<y^ v (Di&^-mEEm. 
n <onm-w,m¥f\&$:m ^x Htri5^< ^ x y <o^^wcm 

50 ««8»c*s»t5«IS±<0iH^-«EE-efc5«l£«flES:*t* 
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EitSSfftEllTtEtWi, 

mm'< yfyo, < t ■bscsanffifc^ ^y c» 

E*ffi-«*#tt*#ftS#^»*W4«IHi#«:i:, 
HS««Elt(c: *5 ft * WEEtt & . ilMB#ffi «r-at A/fc*S 
«rc»fg@Sr^-*ncV''*tilEflJE-'B;Sft«f'l±±<o, HtJfES^ 

^ft#ft e>nfcswB»a©a?»sr-&A,««ffi-«iiiE«H4 

IWK#««>IB» £ * v Mtffi - ««IE«H4 Jt ©AWES* 

E^ft#ft bftfc#«rofJ»«r^;£WE-««M$te«: 
fflV^T.. ^»*5£LfcineittJ£WE0>fti:, fluE^ft* 

ft fcv -««tt»tt± ©««t 

mm***-*-*, r t 5 '<:/^y©H!iHj(&« 
t ^«he«e - wawtt sr * >5> 5 «ie0t4«tt« a ^a *■ £ 
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(4, *rta»«jB?«M#ttwta#a***ft)tiMrE»ffio*« 

-tti6«H4«:#ft5it*J«l 4|E«W^'<j'7 i y WgllHlSS 
1 6 ] MfS^s/r- y ^^pif^icfc^^S^ 

^*us'j-r5^«^^js'j^ai , mw-m^mmm^mz 
t . nfiE^WttJBWi^aK i 9 WKtttt(cx>« t wj 

StOtt^lgJE coffin, ifflK^ttfflWB-WtEESJ^aas 
20 l^T, S^©liifE&#«^Tffi£#ft5^#SJE|$T 

ttUffi^at, iutea^mffii^TffiiEtt^atcfeigstt 
t^jsij^^cHufE^y^ y a^ro. t fc&aantu 

* ft V >mEE - ttft <KH£ £r * ft 5 ¥*t*l»tt«tn:«H*ai Hi 
30 #a^Sr$e>^iS^.TV>5fS*^l 4Xlil 5B*©/< 

#a^Jt^urc^lc*3v>T, mJfES^a^a^^tU 

»#ai-tBl« $ *VCV ^ 5 mJHB^#«EEI^Tffl«r mllSmEE 
»Tfla9Effl#ai**ftfclWrfE»*rroa#«£ERT«^W 

^a^a^ta Lfcmiis-'<3'T- y wjiia?asi tci^c 

40 T, mH5?J#«ffl^TffifB«^a(-fB«^nrv^Htlfe 

-rsf**^ i 6ie««5^y 9 1 y nwm&m&m&mwio 

LT*ftSff*JSl 4, 15, 16Xlil7Ei©/<7 
50 19] ^ft < i t^cttitStUcME^s'-T 1 y i 
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^m^<^^>\ta^n, mm^yv- y <DtmmM.*m 

mikffi&K<Dmmmmc>ik#i tmm z t^x v » 5 tt 
•5 m±i&nnmmM.<D s tim^t k&t-t s * x-<d 

t££#&£!S3fcJgl 4. 15, 16, 17XI±18|E« 
[fS*^2 0] IS*^14, 15. 16, 17, 18 

9um.<v;<'y : rv (offl®3&m&mnmw.zm?tx 

So 

[00 0 1] 

ffitemvim it 3 ji^±co^sji x- h z tt ^mjE * 
[0002] 

y >-^m®m&M&ki-z>^isi?^fr3.ffi.x'ibz>fr, a 

v^-m, mft^-^i-m^Sr^i-s^^i'^y ©sit 
xmmtte&o 

[0003] tr-cWbffl^b^xv^ro^^ ^® 

mffi.<Dffiwm*m\<^xm*)mLtimmmm*>zs<-yT 
s*y^v<nm#m^£fc<om?f!g^^m\z£-ox. 

[0 0 0 4] £fc, ^-yy^y 0«»?^Jtfit3(E«^fi8t 

mi£irft\t'<-y7- y o^n^ffi^teai-?) r t &xz 5 
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a-fxibztf, mmiztt. %i&m$' j t?%i&.m.<o%k7W.%. 

<Ds* y 7" y l-fc^TIi, m,MWikWMk(DfflXm£.Vti 

it^Ktti l cx<ommmcoit&^^i-t^oxL.^y<D 
x\ jEmtemftmit&*mizi,xs<y7 L y <D^,m^m^ 

[0 0 0 5] ^yf!) co^mffi^ffl^: LT^< 

10 set tnmnx^^\ 

[0 0 0 6] L^t,, El 2 2<D!|tttllllc:^-rj: ?f^, ✓< 
7T!JS:10A^flO~8 0 (A) (D#£®Bft{CT 

wtw,mtz>k, ticmmm (mm k^y^v^^ms. 

[0007] :;t\ 12 2<D#tt^rog|#f4^p B Tcfc 
20 (Ah) T'^^ttSr irtSr#*-f-5 t, CI cD$t«i 

[0 0 0 8] ^CT\ 11 2 2<£>!8H4IS|£, ^«^m^F 

(c*5 s «t$i&tf>^ t 1 y ^* t isasrosffi-? mjE t rati 
tat- r ir^x*#, ^0, mmmnz^^y'r v <Dm%m 

[0 0 0 9] Wi^rir^b, {Slc«c®®ffi^$^^i± 
30 51 i:7J5T-#fci: LTt, /^r y co^E1;S*t 

[0 0 10] ^CT-ai $H6cOli, ISf^iiJIUtt&fBllS 

^fcs^-^^y ro«^ttmiP^iHissmE 

i:, rac<ii:ig6<3^tB^^fc5^^s/7 i y o«w^Jtat 

40 [00 1 1] fiu z<o®&mntt<Dm-<D^M.iz. 

yy- y W|Hle]Sg®EE£?BiJ5t1-.5 r t ^T*# tt^Zk T-fe 
[0012] Lfciiot, ^y^y roSSttllBt^lHlgS 

50 [00 13] tr^T*, /<yfy <0«caB#lcS'J^T-# 5 
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<on s s<yTV<Di&*m&.ti&mmffix*ibz>&. 1222 

[0 0 14] ^t^X\ y<y'r])(OmS.~W i ^i^^^y 

ry (Dftmttm\cfccxm&&?>z>tz#>^, 
t<vm (i., v.) , (ib, v 2 ) . (i., 

V 3 ) , (I„. V«) , • Jfc®®^o^Vw*j^»J 
[0 0 16] lt> m^m^>y P V >?V,tL/<y^V 

<D$$i^mi£ti&mnffit<Dm a., v 01 ) , u b , 20 

V02) , (I., V 03 ) , (Ih, V04) , — ^b. ft 
/h— V=a, I +bi#5/<s/^!J <£>ffil& 

[0 0 17] ±E<bl^i^liaoT, a*^* 

*^«EEfc»«««fcoj|& (I., V„) ( I b , V 30 
1.) . (I., V J3 ) . (I„, V„) , -fcSBfcUT 
Wrfcmy-^V v^U rixbd^fe, ft/hzisRifclcJ; 
9. v = a i 1 + b 2 ?i5^^r y (7)E^^ll£-t 

8fE#ttS^*5»t5«»a a , b 2 £#T, rcO^V=a 
2 I+b 2 £. JifEb^-y-v^y ^^<OPfl^*5«-5^* 

[0 0 18] ISHHICLT, V=a n I +b„<C* 

s<yy" y <DBj»tttt«EE--«SE<Wt*lC*5tt6«* 
a n , b n £#T\ r^V=a B I+b B £r, 40 

[0019] #Bf«**^^y ^t^yry© 

»?«EEi:Srtt«j«i:^>ia (I., V nl ) , (I bf v 

J , (I., VJ , (K, VJ , Z-tlb 

Lfc 0 50 
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JO 

[0020] ww-r% ±a!o<t o \c i,x'&tz&mm^fc 

fcaiKffl«»EffiI s^ftAU *ixtc<toT**5 

ICS*"*- <t 9 "bix5 e 
[0021] * tr, 4K&«flHe[ I s fc LTiEOV^n 
©I^ftALtt, -ttf>ffi«««(Effii s K J: 5 

T<offifflia«Efis i s = 0A^m^t, ^®^j& 

[0 0 2 2] (0 U m 2 4(D^^^tc:J:tLii\ {EfflBSK 
Ml sas/h£tmfi/h£VMSi?\ SS/&so^j5<5<^o 

^#f»:i£i:fe^5/r y ©«E-««»tt5*:tefia 

2 5 {^-T J; ? ic, r<D^^*3V^Tfi, {RffiBflEttl 
s=-10A^l:, **0fciSvMR«©*ijeBffiVn 

[0 0 2 3] Lf:^ot, 3S&_h-m, <KStt«IE<£ I s 
*-10Att5t, ^B^»BK*3tt5*fe£SEEVn 

[0 0 2 4] ^t^X\ ±&<D£ o \z 

[0 0 2 5] *-f, *«BE-«8K«HtS;o«#«r*i-« 
ta,, a 2 , a„36S«-4rS*9, «-®J3E~ 

«*»tta;^9)>T-S:*i-ffi*bi, b 2 , b„t# 

[0 0 2 6] L£>U 0 2 6=fOffil«JiOffi«c-Cfc5^ 
^®S«Lti*^^oVN-C^, ^c®®?5fcffii =~ 1 0 A(D 

o A(c^tt5#^s^^-r^/<^xy oas^-mjEv 

[0 0 2 7] t^T\ CO^SSSKfll I s = - 1 0AIC 
WtZ>'< y=rV <omSL t LTSIftW^tBII Sr# 
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(State of charge ) ^V^-t^^5o 
[0 0 2 8] lf:^ot, Ji^EE V n &s< y *r V <Dffl 
Ett«EKftbSt>^"C*>Stv^5^i:a s "C#. REUS 

«*«H*S:#«>-c, -t<z>«H45t (V=a I+b) UHE» 
I s =- 1 0A^ftAttMtEVn^*^5 
SOC- { [ (Vn+Ve) /2] 
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ISO 
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[0 0 2 9] ^Lt, H2 7(0««I±IJ:*3^5«IS«£E 

3zn&A\ztt-rz>&&<o3tm&i& soc 5 1 , 

SOC= { (Vn-Ve) / (Vs-Ve) } X100 
(%) 

[0 0 3 0] L2nU jE56^WLT, (VXAh) 



[ (Vn-Ve) / (Vs-Ve) ] 
XAh] / { [ (Vs+Ve) /2] XAh) X100 (%) 
{ (Vn 2 -Ve 2 ) / (Vs 2 -Ve 2 ) } X100 (%) 



[0 0 3 1 ] 

[0 0 3 2] HI 2 8 {^-tX 0 s<v"rV<Dlfr 

[0033] ^(Dt^, _ba>bfcj:5(-, ^y^y^* 

lttlSOC?r^5t^ tt«i*l!:»3e-e#*v^ 30 
5/ T" y ©HiaB«E^«too-C«l^«ffiV n 

^fflfiUT^yyyoWBE-WaEWttSr***^:. 

ftlSOC /ctt "Cfc < Affile ± $mEEP*T£:Rfft Lfc fc 
Oi4oXUV\ ctoT, ^CDji£®EEVn 

*5r.t^s-c#*v\ 40 

[0 0 3 4] »«^±5«BE*T*tt. ftll 

[0 0 3 5] S/c, t>V^Tf*. r<0«JE-«*«H4*»e> 



*65>n5^yry^ttttffiSOC, *J3\ 
J:oTtt3iS«tt1»SOC^3feS:or*fee>ixS, MJfe* 

tfiftRiia*«Eocvo#«[*'et>3W. ttamfltit^js 
[0036] *3gKfifitjE*«^«***nfcto-e. 

BZk»9M9Lb<DftMfrtr>* ^yry^MMttffi 

yoit^mffiSr3E56^}t^i^ *f±, ^^ryffls 

y ^JB^WEEJi^jfe, Sfctt. ^y^yeoBBElilSWEa 
S*S^7fyttSf*ffi^ ^tie>^ffiSr*JS 

mnmmt zm&i-z ^b\c&z> B 

[0 0 3 7] 

^y^ysiaw^fejcBBi-sto-efco, 1 

1 9KlE«^fc*38Wti\ ^^^yoMElKWEEiKJtag 
[0 0 3 8] ^U, »*«lfcSE*Ufc**K<0^y 
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nmm^y< y y y m*£ Lrv^fc3i5««5>*s:«!tHi-5 

P>®'>-f?> RICA*! 

wicaa^Lfc, umbos' ^ v cotfiii-mizki&mnifcbfr 

[0 0 3 9] Sfc, ft^2(Cf5«Lfc^P^c7>/-5->7 1 

y ©»r-«ffi*»jE*«fei4» ui#s i me* ufc#389i© 

[0 0 4 0] Sfete, H*93I^B*Lfc*«S©/<y 
7- y OS^SEM^Slt 1 2 ld|E« Lfc 

y ©«W-«£E«3t*fefc*JV»T. 
t t.^HittmFmWIB^s'-r y lz.m±LX\,^1fftmfflftm 
Sr#JBi-S©m+»*««ttttSr, Atrial y x y a»e>fc>« 
A©ft^«:2tt5llWe*iiSi<o*fflf© 5 *>m»T©iB»« 

[0 0 4 1] fi*«4mie*Lfc*B0JCO^<->'7" 

z.iibm=f-WEEt nmmm. t ©*a m^-rms. - m$tt& 

JE£if36U ::<E>ti5£ttIIS:J8v^t\ 8ufB'< y v 1 y <T>¥- 
5l^fct), MfB^yr y^ t fcttttKttfctt 
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v>«ffi-®iifc«M4Jb<D®i!fc= o fttjfB 

^&M<D&®*^A;i£w.nE.-mffim!k*m^xm 
Lx^tzftnw&m&Mm-rz><oiz+ftti:w,ffimc£z> 

E-®^#tt&£rfclc*fc, «MaS(rfcm*»fcflWB»« 
i o \z. Lit r t t-TZo 

[0 0 4 2] £<b\Z s W*«5KIE«Lfc*5BW«5>'<3' 
x y <©WligiS«BE»||L*«fett, lt*« 4 id|B«c Lfc*% 

[0 0 4 3] ^fc, §f*JS6miE4feU]t*^Wro^3/-r- 

^Kro^yxyopaiHigssiisiaL^smisv^T, buis 



15 

4> iz mm&) f-aij^ u tcmm^ v r- v wssh^ee t mi 

fr?s <hk*«i£i!uU:s£'<:yxyicB£LTWc 

[0 0 4 4] fi#«7ldfettL7t*3PJ5<D^s/ 

t 1 y w^iH]ssmjE^*^j£j4, ii*^4, 5 3?.i±6icfE 

[0045] m&m8izmmi,tc*mm<ns<v7 L 
t n t hnnm.m\z.mms<-y ; rv 1 3ic^^lt 

j^Mti-sj^c^m^fiti: u Huia-'<5'x y w»m 

m^<^m'u^m<D^Mtmm ^x\^m^nz>m. 
±Mcmmmm±.<D, Bmnmmc{&T-rz>&x<offl 

mmtft\z®\i£^tz.mm^v7-v <D$%*m&bWcmm 
mtfrb^ tuisT^fiit-fco/c^s/xy icm-tzftm 

[0 0 4 6] £E>»C, fS#^9l£fE«Lfc;£5g^<7V< : y 

-SHfris^^y^y ojiia?a*i:, Huis^^ffico^^^y 

mEE^Ttt^MEL, i£M:ELfc8S#fl;EE|S£T{S£:ffl^ 
THulS?g,ft<^lllHl8S®£E^^i-2) <fc ? K L/c 
[0 0 4 7] Sfc. m&mi 0|-f2«Lfc*^^O^s/ 
^y^fi^^&li, W*3§4, 5. 6, 7, 8XIJ9 
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[0 0 4 8] £fbl-. ff*3ll 1 (C|B«Lfc^BJ(Ox< 

^miz t mnmrn t zmmmzmfc lt r tu ^ss^-mm 
mBE-®»g#tt^fflv^rHtif5^s/xy 1 3<o^*#^m 

1 3^5> i: fc&Si&WUi^s'-T 1 y 1 3K:$S£ 

vx\,^tzftmmfrM*Mm-tz><Di,z+ftt£mmmcj:z> 

tes<yTV 1 3 <Di&*W£btk&m,ffibfrt>. &McDfj£ 
»Sr*A/««tnE«flE-«8(E»ttSr**5»«RJ#«Ftt«iJ 

tb^© 2 3 a t , wmftm&ig¥T&&im^& 2 3 a*s* 

14#JttJ#S2 3 A*s*fefc^tc*3»t5, mHB^s/^y 

^^»#tt#jta^i9:2 3Bh buisv-^ vwxtmem 

^t±#Jtti^©2 3 B&s*X>fcflNE£'7 hg^®©^f 

»rt?i-5«EE<tSr, SufB^y^y 1 3 W^fti^ti^SJE 
cDffl t b T tt^-T 5 *t^SJE«t^^l^ 23Ct?:fiiT 

[0 0 4 9] fS^JS 1 2 |c|E«fe Lfc*»W©^ y 

t 1 y <©SH-?-ttflE«lj£iS«H:, If 1 1 (c|e«Lfc*^ 

»l»ttllHifi2 3A4«, DfHE»ffi©»#Sr^A/*r« 

w.-n^m^-^<D^ifB.mm^b LT**5fcroi: l 

40 [0 0 5 0] »#Jg 1 3 iC|S«Lfc*^B^ro^< 

y^y (ois-^mffiM^siBii^ aui 2«cih 
t, ^^c< i: fcjscmiiiffii-atiia^s'-r y 1 3{;^^.ut 
s^y i 3*»e>©«*w«ti&*a»t5tWE<cii«5©Affif«5 

S4t ttsnai^©: 2 3a^ sfjiE^^j/v 1 y i 3<7?«cmmgf£ 
50 t)mxaffis!&ft<Dim*ffi<o&vtifimwiz*ix\i*z>i)k 
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-««E«H4«:*«>51>iOi: L/c 
[ 0 0 5 1 J f«*^ 1 4 KE«fLfc*»W<o^<s' 

*>6«6tE*itL. r«>*ft£ttE*Jllv*T« mjfS^ 
-y^y i aownttffitcsaJtiSBT-WEEttta-f SHE 

K»E4:if*Mti-S-'<s'7 l y 0niBMgttEEi**SttK:*3V^ 

^y i 3iz&£.i.x^f£%&wftm&tRm-rz><D\£+ft 

mflS^-y^y 1 3tf>, 4>&< t t.SfeSiiStfJtci^^x y 

atffijci^jfeA^m^iJVT, Hfris^^^y 1 3<d«c 

^^tt5mrf2^s'7 i y 1 3<D4S^F®JEtSc®maEi:^ 

«a&»«H*«llH^8: 2 3 At, BuE#ffi^#*H!fe*Jttl^ 
f2 3A##*fc«rre#«0>l*««:£A,;£«ffi-«*4$ 

»«*w«tspjm^a2 3A***»fc«p/SK*»t*. iff 
ts^s/xy i 3<Dffl6fic&.&<o#-£.#&i,iz&mv>mm 

rH 3©gWEO«l3t«ffiS:«lftfS«l««S«l«#ia; 
2 3Ct^{ix.T*5i9, ^*#*e>nfcatrE$Ml<0*5» 

-*j««rtt±©liWE*JIli«E«i:— a-TS J: 5IC IMS 
2 7l;:?-«>G1f:3JxT&9, l»E»ff«E»T«IE1t* 



(10) 4#M 2002-236157 

[0 0 5 2] £P>fc, ff#Jgl 5(Cffi^Lfc^^<D^< 
*8«©/<'/fy <9BliiaB&ttEEgl»£SfiK:i3^-T:, 

< t t.feSigiifH-iiijE^s'-r y 1 z\^±\^x\^tz.%m 

10 ffofcBE^y^y 1 3©flffltt»Cffl££iV5iSmtJE£ 
JLXii>9 , HUE">7 h«*Mi|gaMH£tiJ£ti¥ia:2 3 B 
mm^fk 2 3 D*s*«>fcttE^ffio?j^S^*/«cv^E 
[0 0 5 3] ft 1 6 lcE<8 Lfc*5S^W^ s/ 

20 ^ y ©^iEissmjEE«^efi, is** i 4 xii i 5 izm 
5¥«i»fiwsii¥a 2 3Et> &wffivmn%&& 2 3 

E \z X <0 ^ffiVtmiz *>5t ¥■]#] £ *Lfc *tffifc*5 V ^TiE 

SfSA t » mm wm^mmn^ 2 3 e tr ± 9 spum* 

Ki^feStWSiJ^jxfc^FE^y^y 13W», '>nc< 

30 ^^A^t^^:« c ^ 3 l-*3V^T/lWW^calJ^$^^5>H^E^<5' 
fy 1 3<0*^mjEi:&mmSti:{'S'^v^Tm)Eft^« 
JEtt£5£#J£2 3 C*s*feLfeWE5WE©«l3e«EEWtt 
Sr. SuE¥«J«ffiS»^SE9J^©A*SiiL3a{ca!|^bfc 

sfiE^^s'xy 1 3<73«g^®£Ewffi*"P>iiu5iv^, mm 

2 3 Ft, HtfE^#SlE^TfitEte^lS: 2 7 {CE1S$H 
fcmiE?^#mffi^Tfit?r, fiuE®ffl*Tffi»tH^2 3 

rmwm^m 2 3 g t , mjE¥««^*ijs'j^a 2 3 e 

40 «t ^^FlSSttffiJcfcS tWJ^nfcHtrE^y-r y I3i>b 

'>/«c< 1 1 ferns: stu-^y^y 1 3ic^±uxv^ 

ib. *frWi«E^<^^^4/<ev^EE-m»S4$ttS: 
[0 0 5 4] $ ?>tC, ffjfcJg 1 7 |CE*feLfc*B^^< 

50 ^?fyi 3©HiaaA«:«iiii-5ii«»a*ai 9 
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t , mmm.^m^m^mtm^mE.m^m 23c 

«EEI*Tfl[^lKnE«BEI*Tfi[3E*f¥a 2 3 GrtsJE*rLfc 
l$£,fc*5<^T, itu!2?SSl$aj^g 1 9 ^{ii LfcifflfS^ 
•yry i 3 0Jii2?&gi«a&LT, jtufS£g#®J£|S$Tffi 

Et5ijE¥a2 3 J iSr$e>»cflt^.T*S9, B£MiE^ 
S2 3J lc£ t»*83ESixfc*3Ea©«rEa#«ffi»T«: 
S:, HfJ!e#tJEttJEtts£3MS: 2 3 ca«itJ£L.fclWrfB«lj£* 
ffiWffltCiD^i-Sr fc-C, ]N1Bg£&<Z>miB]?SmEEfr9IIF 

[0 0 5 5] W*Sl 8{CE*Lfc*369l0V«s/ 

x y ro^iEis&a;jE^@^s(4, i4, is, i6 

[0 0 5 6] £b\^ ff*3Sl 9{c|E«feLfc*fgKW^ 
yf!) <DF^|ElgSmffi»»SIMli, »*« 14, 15, 1 
6, l 7X141 8lc:KS£Lfc#31!f§<E>^s>-r y roMEBS 

fy i 3(^^LTu^fc5tmw^n^^i-s<?5t-+^- 
me^y^y i 3*»e>©«*o^i&s:sit 

T*fc9, ffirE»«aBW<W4«IU*a 2 3 AJ4, MIENS' 
7!) 1 3 w«cm®^^W«E^f€co±fl;»SMd^«'> L#r 

[0 0 5 7] *fc, 1**^2 Olw!E*feLfc#3§l5!©^5/ 
X y ^*^^S?«I4, 14, 15, 16, 17, 

1 8X141 9SE««>-'<3'^y©HiiaK«E«JI*«Sr« 

[0 0 5 8] 8»*^ 1 \z.tm.L.tt&W<r>'<vy- V coffi 
StSSzjfttf*, £ t^tSitttufc^s/xy lcSg£.LT 

^Tfc, .5«EEI*T«:-hlE] 5 » ^mSoSffilc 

14, *©a#i-5«EE±#ds#?HLfcJi-e, ttttttSKtt 
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20 

[0059] spfBttffiicfcs^y^yjjs, '>ft< 
[0 0 6 0] Lfc^ot, ^yf '>4<itM 

mIlEIo»cttlc:^o^^-c^^ufc^^cm{il^m^IlJo^ : ffi 

tik'P LT v >5 ffl<Os< y =r V co^Mm t Jfcm®«c tfrb 

[0 0 6 1] tem^c^s/^y tc: 

20 11(4, *Scmm«fEffl[^S^5d\ l£f4, SfemmSK^ft^rffi 

[0062] Ltis-Jts *5cm©^^fei*®mss^s 

SlLT^s'fy {^CSSS^mffi»«JI^TSl4, ft 

t, St®: J; 5^Si^B y i;4 
30 J£W®EE|^TS(4, KSil©i*ffi»^v^J:9 

[0 0 6 3] StiCiS^ffiijBHLT^i'fy 
lc£L5iS^®JE<Dmffi|i$T*f4, ifcSmi^if *D LT 

^srat4, »«««Ea«j|i*o-t-5^— ^ t l-<-^ 

*¥tttt<JIRIILttV> a 

40 [0064] gJi±ro#tt&-^i-5 i: , nmmzfflm L 

t-mix, »«««EO«i>ti 1^*5(4 5>^1±S|5^(-<4% if?g, 
[0 0 6 5] 4oT, ^©^SSr-^A/fc®ffi-m«i|# 

jt©H, s^:ms;g5tolt^JD I: F>t^*^^t-5!|#^4^Fi5^■^cov^T 

(4, tt««ilEtt^c«i$m^ll^ 5 i ^tt S fr*s*lbf 

50 3 ^s:mm^^'> I ^ | ^e:*5lt54#^4gl5^lcov^T(4, 
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[0 0 6 6] Lfc/^oT. «c®tf<OjSSm®aEi:SS^ttii 

[oo67] ^ofc*. i&fewafcStfja&ssifta 5 , 
»tst5©i;+M «aEfls*» e> M'>-r 5 m ic ji m m 

M'P 4 1 it 5 #4® (DMm&S AytzMEE- mtfflr&ti. 

[0 0 6 8] lt*?[2(c|2tgbfci*^ro^s/-r 
y roig^mBEit^&fiiti-tf , »#JS 1 l-Ktt L-fc* 
32W©^y^yroffi^®il«£:fri£tc:}3v ftm<D%. 

«EE-««E«H4«r JB V ^ jt£ 3 *L.5*je*ffi0>»«a« <fc 
[0 0 6 9] ^PjJC, Sf*«3fCfEttUfc*^K^<-> 

coxmrnrnzm Lfc^imi^ flfnuro^mj- iot« 

4Ufc«t*«^SliJ:S«EI*TSr±ia5«aEI*T*s^ 
[0 0 7 0] y ©»««itt|IW*BrJ£<0:*:« 
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tmmznx\,^zmz&ittz>&*:tSLm.m%Lm.£L±v>mM 
Lfc»««#«KJ:s«EEi*Tj*$m*ffi±mi , ti\ w 

10 ^®±mHfc^ffit^5„ 

[0 0 7 1] LfctfSoT, 9f*<o*«aE*lwJ:S^ft?af 

[0 0 7 2] |g*3g 4 lc|2*fc Lfc*3§9§ro^ T 

&±Lx\,^tzftnMftm*temi-z>(OK+frt£mffimz 
m-tzt. mm(onmc^^xm^tcWcm,m j ^%m,m 

t), rn.it. t<^m^-r?)m}±±mmm^tz±x\ %im 

[0 0 7 3] — *\ WiCji)5/<yf!J^ ^/«C< 

[0 0 7 4] Lfciict, ^y^yaj, '>^<t"bssc« 

40 i«WH^<yy y lC»£LTV*fc*««a#«$:WiSi-5© 

*>fei\ '>^c< t t^jc®ii:SfIlc^ S /7 i y^c:^L-c^^fc 

50 [0 0 7 5] ^rLT, tt>SrttiffW»w^y7 i y \z 
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[0 0 7 6] tr^,T% W»C/<yyyK»4t5» 

[0 0 7 7] Lfcis-Jt, »@0^i&*»?j«cm®8fE* s * 
SB Lt/<7f y fc4i:5*ftEEO«EI»TIH:, 2& 

[0 0 7 8] *fc, MtJ:5»II;gBLT/^7!) 

*T*L;H>S'>-fri\ ^rro^m, tl^«ITLtMlI 30 
[0 0 7 9] «±ro#tt5rl^f5i, tt«St::W3£L 

[0 0 8 0] ioT, $MS0>«»«r*A^«EE-«ifc4# 40 
[00 8 1] Lfciiot, jfc^Wj&mffifciciasmSffi 
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[0 0 8 2] *<Dtzlb. fcfktiWCKOtSmmtf* 

l&#©^ L fc g«<Bie« Sr-& * ft l^fflJEE - 
t!Lh©, tt»«itt«(ri^-<s'T-yiw»^L-C^fc 

h£-Br3i:, :o->7»l;J:0, &*®St© 

*T*©#*r»*«ff#:#i*ifc:*-htf Six, *Sc 

jftfls^m^raiw »«««t©**i>f k 

[0 0 8 3] £ot, '>ft< irtScSitttdfC^^s'^y (' 
[0 0 8 4] -t LT, ^•ffiO^Sr-^*ftV^mjE-m^ 

mM-rst. '>ft< t'bife«ii:Htitc^<->y i y td^^LT 

^bfc#-g-w, •?:(7)3p^^i{c:*5(t?>^-y7 i yo4ST-m 

Tlt<z>»«»tBmaK«EfcStLX<fiv^«[Sr*-f C t lift 

[0 0 8 5] SibtC, ff*«5(C|E«cbfc^0^cD/^s/ 
xyro^lEl8SmBESIiSt*felcJ;*t«i, fi*^4lcfe«L 
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«E4#ttt>. ttttmacsfn^y^yi^^urv^ 
y o^A^ffi^tc^^wjwffl'jjeLfc^yT- y <D$B+n 

[0 0 8 6] *fc, W#«6»::e*^fc*3S9§<©'<5'^ 
[0 0 8 7] i4xir*t;, ffttii^ofcAyr!)^ 

?>, t t.i&mjKBut-^s'^y ic^ltv^^i 

[0 0 8 8] £ibl-, f»*JS7(^IE«L7t*^0^cO^<5/ 
xyro^lelSSmil^ff^&^itbtf, IS*^4, 5X14 

mn\z 4 5 #nicigis lt /< y f y k£ c ss^ie© 

«E©«S*s J: t> * < * 5 z\ b left So 
[0 0 8 9] 1**^8 KfE«Lfc#^9§0V< 5/7- 
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Sr. ^ttWiSM^y^yi-^fcLT^fc^e 
[0 0 9 0] — ^yry <75SjcffiS^ffl*S0f ^oD^rfl; 

j£<D±mffim\c 4 5 mm ^n^> fc r 1 1- 4 o -css^ 
[0091] Lfc^oT, @f^<o^iBSSfii:t-J;5^A??f 

So 

[0 0 9 2] $"b(C, f»*3S9(Cf2*U/c*^0Jco^-y 
30 v^y <0^lHlSg®ffiSI#^a(c4ixl4. it*3l4 s 5, 

6., 7 xf4 8 izmna Lit*&w<os< yri) wp^iHissmjE 

t, '>^< ^ t*Jcmii:Hu^''<s/v i y tc^uT^fc^® 

iz&fttz#m<Dmw&^A,i*wj£-nm.<im&m^x$L 

40 tf&tezt. '<yTV <DfflmMm\zi&zxmtfW&mT 
mzE.vk£tix^z>m*mmf$.ftb. '<«/7v<ommm. 

KbtiK taiS-rsr t (r/«c5„ 
[0 0 9 3] U*>L, ^05j^»Sr^*>SV>®E-miJS 

EE $r«t^ L/t *i ft 5 ^ j/ x V (Dfflmum b tcjcS C 
50 t> «#«E»TttS:*tjEi-5 t , '^T y ©jliaj&« 
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ZthZZ k i::&5„ 

[0 0 9 4] Sfc. CT*JS 1 0 {CfE« Lfc*j8S©/< 

yysaw^ftKijttf, l»*«4, 5, 6. 7, 8 
XI* 9 lc|5«c Lfc*3B9§©'< yf!) roBHlBl&ttEiRJI:^ 

St® i$M I- 8 Hi" 5 tf b o # * # v vgite© 
EK&*EE*rfflv*5£ £T\ r<BMmttm££iHlftHffi 

id * -f K £ tt 5 r t ft 5 0 

[0 0 9 5] W, K±©«**cE«bfc*38W«>^y 

*ftl±, #^<D*ft»cRSS*ttftv^s % ^rro— Wkl, 

[0 0 9 6] BP*>, (O^mk LT, SHEAS' 

^y t tttmittlUjrK^s/^y l;MLtv^ 

BE t Scffi® St i: t»> fc> , fem®s5croti in f iz is ft 3 3/ r- 

y ©»?-«ee t trnwat t <omm*^-t mmwz -mm 

mkcom 1 <oi&UA^k. WMMM<r>W.'p drfc 1 1 5 

-«i)fD#ttcD^2<??iSMft^5ti:^**, n-nei? 1 ©s 
mz*ti&-rzm 2 <Dtkmmmt>mtitc t s # 2 ©heep^ 

T^L^-frS, y (DOm&LkWiZ <D#ffiJgi5tf£ 

»*»e>4«jB 2 <D&fm.mkm-<Dtem& : km-tz> j m 1 

(b£5Jf? 1 OT^Sfiti ra-©Stt:fi[S:*i-5JB 2 
£j£«r» ffllEJIS2©ifi«ft*«;K:j:oT»Slx5«E=- 
«SE*H4i8i*iLk»;:«JS U itufBJB 2©^,i Bul2fg 1 <Dfe 

feM k &m&\g.&<D$£ i <D@m&, mmm 2 ©s&mmgft 
t BuiEiR 1 (om^Mx<otsmMm 1 k * o x^ti^titt 

^-tssmielt, «na«2©»««»tj«»fc < t5* 

ffi 1 t iul2|g 2 ©f£^ t Sr&SiKlftOft 2 
SHIES 1 4: SuiES? 2 
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J: 5«JEEI*T:J»«:IS*^fciB 2 <Ol]Elf4?: 
tt**fctfrfE» 1 RXfSS 2 <VM®Zm»¥-tt} LT 

x y (DSfriE^set, bp*,, ^7f!)o»g©Ks^$ 
fo^nK-mffi&vkk i-XTktbzxm&Wim-rz^ktf 

[0 0 9 7] *-<£>_LT% ^2©Mt LT. JdiigLfcJil 
lW*-feXJiS2<D*ftlciD^r. StilES l (DM k mite 

10 %2<D&k$:. mumi<Dftu&i&^kmm%i2<D : &<!&. 

tknnffi<0&tEi-Z&Wft<0&1g<DMk1rZ>£?\z^X 

[0 0 9 8] ^3(D^fttLT, iizBLfcJgl 

<D^ftXI4^2<D^ft{c*D^T, Striae 1(0^4: MIES 
2 (7X6 1 Sr. bUK^ 1 <Da5iHft*8SS.U 5 ^fES 2 ©ifiM 
ft»*±©, Z.H<bm 1 Oi5ffil*«lStRlf» 2©i£iHfi 

±mffi.m\z.&m-rz>±<D&k-rz>£?\cLxi>£\ / \ 

20 [0 0 9 9] I40*ftt LT. J^b/tlgl <D 

XfeTbrnm 3 W2fj£<7)i^-f tv^icAPx.T, HtrfSS 1 OiS 

t. jiw^^aijteLfcBuia/^^^y rois^affiisc®® 

j5Kt5rS^ftO0T^B#^^i|R*LT^, ffi^LT*i<J; 

[oioo] *-lt, liiLfciiw^iatitf, ^< 
yryo, '>ft< t tjfemastrtc^s'^y (c^lt 

^m^-^ww^aj^Lfc^s'T 1 y cQiffi-^mEEt&m 

30 ttigird^, ScS®ijft(©liin4 1 lwtJ»tS^3'7 i y <nffi+ 

m,E.knmmm,k<D^sm^^-rmi£-mm^\±(omi<o 

tiriSI ftHS: t , Stmmgft©^>43 (c*5 it s y< v t y <dss 
Tmj£ k tt«t«ttt wffiB8**i-«BE-«M»tt«>JB 2 

[oioi] fttc, Si<7>i5Mfti^S:^ioT*i*4x5 
«B=-*iitt1*tt*»±»i:JRi(D^iS:» S 2 Wifi^fti^it: 

[0102] ^lt, $&2<o&i,zftfc-t2 > m2<oi&mm 

40 *E>4Si£^fci:tS20«BE^T4r^L$-y:5, ^^-y^y 

nmmK km 2 <D^mm.m.m^ b % z m 2 

/ci#Sl©mflH|^T^4.L$-ti:2), /<yf y©Mifitt 
ill 0»»M^^b'i5f 1 O-S-dEffittira— © 
S£Sif?:ft5^2©gt^t, SfJiEfl 2 OjSM*^ 
JcioTS$^5mBE-mM^i±ft«l±tc®^i-5 0 
[0103] ^rcc-m, S2©^til Srfej; 

50 sjftcDffi i ©ffiM^r, as2o»««aEi:jBi©a3e^-c 



29 

O&mffiklzX^X^m'tiQiCZ. I2C^SSS 

^b:^<o^2(d«^^, ^io^mmg5ct^2cD«^ 
x'<DWcmmm.tizx^xtfh^ti±c^. miosis 

fettle <t 5 HJEEI^TwM^ffl^i-SittiELT, Jg 

i <r>&mi&m&&\z x z mm&Tft z i&v > tzm 2 ©itjE 

[0 10 4] r<D«t5(-Lr*«)fcmi©«E{W4t^ 
2co«IEMi4i:^P*qz*a-r5r tT% rttf,2o(7>tt 

[0 10 5] Sri, ±51!L.fc:m2CD^ffi^J;^(f x $1 
•fa(Dft&irZffifflfKi<Dtt : lg;<D&blsX\^2>(DX\ {p#4£r 

[0 10 6] &e>lc:, iiELfcfg 3 <D ,fc;ft,f4\ Sg 
lcojk tig 2 JBioifieift*itRtJtJ|S2©)S 

iEiift*a±©, rtbb^ i <»i5:igL&mx,RTfm 2 

[0 10 7] ifcfc, ±54 LfcfM Affile: <£*U4\ Hi 

rcofeltL/tSlx-^Srfflv^T, ^10ifitei*«IS;i:^ 

^tSrSl^LT^b. ^10ifi{Hfi^tM2»iafilft 
m&k r ir^T-# 5„ 

[0 10 8] £ ibtc, ft*3Sl 1 {zmt&lstt3£W<Ds< 

mm-tz>(v\z+ft*nmmcm-tzk. m^nmizis 
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Lfctfcflg k 4 So 
[0 10 9] — ¥IM:J,?,^yT!J 1 3#, '> 
&< kkl&n&wH^vTl) 1 3^^UTV^c^tmffi'l 

[0 110] LfciSo-C, /<yf!) 1 3tf^ /j>#< 1, 

*>o)t*»ij:i*it>fe-f, ^< khtmrnm^vT-v 1 

3K3B£LT^fc&«fll$*ffi*»rar5©te+#*«« 
£*b-5*i3£®JEf4. otitis. . 

[0 111] tr5t% ai^C^yf!) 1 3»c^-f 

±mcm-tzizx'\£m-tz>tkw.«$m&m*j:2>k. 

[0 112] UfcASoT, jftfB0>M&a>t>%m«8E;d*ft 

[0 113] ifc, ifcSlCtS^JcfiHL-C^^T 1 D 

^-XfLWW ttt*»TUTttt 

40 [0 114] «Ji(Di|#tt?r^-r-5i, St®«flc»J^L 
fc^<y7!) l 3<DiS^SJEt»:ISm»St^b, i^#wts 

[0115] tot, ftm<D ! $£Wi:<a/vtzn&-mffi,<& 

50 (4, Scm««i^*BfF^^S45i#tiS*/4s^t:-r 
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[0 116] Lfc^oT, /<7rP 1 3 0>1&m®,ffi.&ffi 
y 1 3©irf-«ffii:a[««ati:*»b»«j»W*tt#Jlil# 

[0 117] *(Dltib^ ftM<D&W&-£Ast~mi£-W,ffi 
6/<yf !) 1 3<7X fcv^WE-*«E4e 

[0 118] 2fclB*Lfc*389l©'< s , 

4:, i&mffi.<»m'p<D^-*\z.tt-rz>. Mias^i 

<om'P<z>^—*<nS&£t>i> $HilMPWH4#JtB#8: 2 3 A 
©#»5#«©1B»«:*A,£«HE-««E*H**K J: 9 IE 

ttSrfflv>r*3emBEtSJfe^a2 3C»C«}:9ti5££;ix5^ 
y =r y 1 3 O55WE0>«ijfeWE<D»aws it)S</i5rt 

[0 119] £"b(c, B»**l 3l:jEtLfc**flO'< 
y-r yS^-«JEtt3t^S{c«tHff, »*«1 131(41 2 

«*»»Affif©)BBli§IJ*6^lc:iK.Ki:i--50fJ£«)*«aEffi 
ttKmfiBui-^s/^y 1 3t*4LTV^fc 
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[0120] — /<yf!) i 3 <otkWMMMA t Wi , &<o 
*t«tti>b*^LT» **«;b^»ftffi 5 ^©*jai} 
© ftfftt'SM * ttr V > 5 M IC *J (t 5 S^mmSEffiW Jb 

© g Otitic {ST-r-st, 130 

SfiHMtffi L T 5 «t«ffiiJ^H 1C <fc 5 SBE&TK 

[0 12 1] Lfdiot, @f3fe<o*««tt»-J:5^AWf 

^msrfTofc^y^y 1 3©«:m®aEM75 s , mfe<o*M 

20 ff#ttllffl¥g2 3 A*s»S©|g#«r^A/^«EE-« 
J4s a^clg^^A^f 5 ^©^©ft^s^ 

mzn o fc r i \c x o r l /cStaiiij^ ( - ± 5 see 

ifiLfc#S:l»< «#l-RI*Ufct©4: 

[0 12 2] »*J5l 4^E*Lfc**W©^s' 

30 T'y WB»fl»E»*SWcJ:jxtf % ^^-^^y 13W5 

y 1 3fc»£LT^fc*m«#*&#iH-*-5©fc+#fc 

40 [0 12 3] — ¥ftil:fe5/<yf!) 1 3^, /> 
[0124] Lfc^oT, /<yf!) 1 3 flS N '>/«C< i 

^mttttji-^^i/^y i 3ic^LT^fc?cmm®^^? 
©*ft^®<or^6M«-^5'v i y i 3^»^fii(cfoo 

50 *««<o^attffi*«^j:itt»tH Utn-TV^iV^ffild 
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3 l x v ^tz^mm-^m^mm-r & © (c+#&m»?c 
[0125] ^lt, 'p?£< t bttcmmm^-yTV 1 

1jkm*:mtisir?>fficDs<-y7- V 1 3^^p«#c^lcfoofct 
{E£Lfc4§-£-©, ^ro^^lcJott-S^^^H 13© 
^T-ftJEKijfc^H&mJEi-ttLT, '>>*«£< 
ilitfjl^s/^y 1 3(-^^UT^fc3cmffi!l^^?^-r 

[0 12 6] tr^.T\ 2cfc1P#^s/-ry 1 3{C?§±-r 

[0127] bfc^oT, jfem^p^^^Sfmmsft^ft 
Sfemm?5£<7)S*ffi^[5}c-e abort. ^mt-j;s^i- 

mm.<om±m^^ tt*ii4\ fct *.ac«i^ iwa*ra t-c*> 

■5fliimtEEro«EE|*T*tt\ 

[0 12 8] &m\C J: -S^SUdfiHLT 

1 3tc±C?>ffi^-®JE<omffl^T*l4. ^©SoS^iiiD 

[0129] y.±<D&&zm'&-rz>t, scsutfcaij^L 
^-.yxy i 3<Di®T-m,i£ti&mm%ibfrtb. m%o>m 

*Bit©^#i4, ^mm^otgjD^i-iocj-s^ttgc^iv:® 

»4#fif §?Jx&^r t lc&5 0 
[0 13 0] ±ct, #^©f^£^f£®J£-fl;»it# 
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2. a* , «c«m^cr)®/> k *j »t 5 wtas^ic ov ^Tii, 
[oi3i] Lfc^ox, v<5,^y 1 3(Di&mm.mm 

14, 3tt««*ffl[-^tt«l*IB**a*oTt»tta:efl:K* 

fbas&i^r itches. 

[0132] *<Dtcfr s ftm<n&&$:-$Astz:m&.-w.m 

S^y^y 1 3 CO, ^©^W^Sfci^EE-mifct* 
t£Jt©, irtScMWrlc^y^y 1 3(C3I£LT 

Sl|l««fflH£:|3l*5£l|Mlffi*fc— grTSJ: #® 

20 ^W)#t4#jm#ia 2 3 A*«**yt»ffi©»»sr^//*r« 

ffi-®iJK«fttSr->7 h&#ffig^#tt#Jffi#Jia:2 3Btf5 
f »t 5 ©J^# A/ fc'UJI - m 

30 [0 13 3] ioT, i: t^fSilHulc^yxy 1 

3 (CIS* UTV>fcSS«ffiB»aiSr»?H-*-SOK:+5J-*«aE 

2 7 {cfEISS tLTVNS, sp^ffit-foofc^sz-ry 1 3 

-rsts^mjioMi. ¥«^©^5/^y 1 3<D^mn 

[0 13 4] *Lt, ^«©«J»Sr^**V^«E-««E 

#tt±cos?js= o <Dv%<DmE.m.x&>z> Nassau 1 14, 
Lx\,^%n.w&m&mffi-fz><z>iz+ftti:mffi,mz£z> 

50 Sr^A/««E-*aE«H±*, »ffi<0«»^**v^JE 
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[0 13 5] W*JSl 5»dfe«L7t*:^0^(O^< 

t, a ? t!) i 3CD%iw.mmtf. t hftw,m.mz. 
s^^y i 3<Di&*w.j£ktkmmmtfrtb. ^m<om 

Lfc/<yf!)l 3W«^-®EEir«t«m»fct7!»^Mffifet# 
f g2 3 D^*ftt»lro»S^^ /iViDi-l^ 

[0 13 6] »*«1 6{ClEttUfc*^^C5^y 

*3^T, /<y^y 1 3*ssp«ttffi»=:feSi:3P««IB*J*J 
fS2 3 Etc J: >3WSiJ$ix5t> ^rco^lc, ^s/^y l 

Idfe^irWJ^tvfc^yxy l 3t5^o, ^/«e< tbtk 
miffitJic/^yr y 1 3K*£LTV^7t^®W:$Hl&fl?ra 

jesjx-s^s/x y 1 3(D^i-m.j£tnmmmt{^^v^ 

*f#» 2 3 G Id <fc 9 , ®JWR£IP/±J3M£ 2 3 F cd##> 
[0 13 7] rttt#tc. ¥It)ci«»l¥S2 3El:± 
&< t tScftiSSui-^-yT 1 y 1 3l£ig£l.-CWc3fcmftiJ 

ajww^jiijesixs^i/^y 1 3<D^w£tnmmm. 

¥«tIM»ttSiaifg2 3HICJ; it, r 
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Wat), «£E*TttM«f^a2 3G»cJ:9*jilf©ttfc 
[0 13 8] §1*31 1 7lifE«gLfc*^BJCO^ 

i 3 <nmmw L %.& : £{k-tz> t , ^yty i 

3CO^ft^^-ftLT^<5/^ y 1 3<OiSmc9Iii,5Sfl5^® 

io &h&ib-fZ><Dr\ a#«ffi»TttiaiS^«2 7»c:|E« 
*n-CV^5«#*EI*T1ieSr«ffil»Tffi3E*f*SI:2 3G 

3 (73 ilffidt Steffi Sr«t^ttJE*t^a 2 3 C L 

y 1 3©jai22ia^s^^Si:, ^yf!) 1 3CDJli2?&e 

/^fl) 1 3»^i22S^iCJSCr*S^ffiffi(;SW$ 

[0139] tas^w^ai 9tci!p^a$jx 

KtittS^s'-r y l 3<7?Jli2?fi.Sir, i&g&ttJ^IS: l 9 

^cteits^yfiJ i 3 ommmMkizi&Kx, m& 
«uE3M3:2 3 j*s»3Ei-si, ^-y^y i 3 omnium 

fflv^t, ^s/^y 1 3^j2?a*<OtB»lc«t54S8-^m 

30 itches. 

[0 14 0] 8lwfS«Lfc*:^0^<D/<y 
x y^SSSD^glc: «fc*Ui. IS*JSl 4 S 15, 16X 

40 ffi-mgft1#tt^fflV^T«^«ffiittft#a2 3 CICJ; <om 
[0 14 1] f»*«i 9\zf£MLtitt&m<Os< 

■y7-vnNiEa6W£mmmwzztiti* »*«i4, 1 

5, 16. 1 7^141 8{CfE«feL/c*^BJC0^<y^y CO 
5coiEii(c^ti-5ef^co^:«»fE{g{4, Z<DMffi<om 



37 

m^ti^natm^. mm<Di&mz.£^x&£.^itnmw 

[0 14 2] — 1 3 cD;$fi;®Sftffi/^i5r5tcD 

<D^tmWi z fix v ^-s miztort %m*:i&mw,ffi.m.£x± 

£oT3g£Lfc>&«{M#@{c«fc5®E|$TcD, St®m»£ 
[0 14 3] LfciJot, H(f^w^:mo5cttl-J;5^A?^ 

mm^hn'p l*m>t @ «««ffi(cfiTi-5 * -crow 

r<D#fficDj^£:^A,f::«JE-fl;jffi 
7i*j|EK)$^-CV^5i: LTt, Bf^cD^mSfEffiJi: <fc 2>g! 

?HLfc#«:B§K »E#^S?*bfc t»t 

[0 14 4] «*S2 0l:Ettfc«?9C/<y 

J:*ttf. 4, 15, 16, 

17,1 8Xttl 9 iClEigLfc^Kro^S/^y COr^lE] 

[0 14 5] fSj, W±©li*«tCf5«Lfc*^^^<s' 

®/<yf U 1 3cD#®cDj^£^£&^JE-m^ftt£ 

[0 14 6] EP*>, 4-f, f lWgit LT, HI 2 CDS 
#*J*BK:i5*-f J: Pi-, mFfS^s/^y 1 3cd, 'pf£< t 
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Wl-S'J^^ilfc, i^yf'J 1 3©C^-SiEEtScmm^ 
trt^, Mimm.ffi<Oi&}0 I t>lz&VZs<y ; rV 1 3cd4SH=- 

mcE i mnnffi. t©«i sr*-r*tns«E - m^citttcDig 
i ©i&Mft^t , ^ms^w«'> c t j ic*5(t5^<-y7 i y 

IB'< y ? y 1 3 cD^ffiSt t % i o»s«fit*^d» e> * s 

m i co-g-^sfet t m-coffifetfissr^-rs^ i (omi£& 
£, )KrisjBi©iefil**a;i-J:o-r**n5«£E-«j[iE 

J:oTf^ti5tE-tI#ttil±ttWcf 1 CD ,6 
d*fj£-t--5Sg l cD«cmmS5t^aSttfc t #SS 1 cDmi£P*T 
<J 1 3 tol&mKbm 2 O^HlgSt^ 
<b 4 5 « 2 ©^figt i: l^-<D®mfit^*i- 5^2 
cD^-JeA^, HU^2cojfi^*^I^J;oT«$tb5« 
20 E-®SE*|#ttfti&_bK:Sj£U tf)fS^2CD^i:Bflfe^ 1 
cDiS^irSr^K^co^KD^M*, iifjfejf? 2 

tb^C?>, Sfil5^2CD^mSfet)*^(-J;5«ffil^TcDM 
^■('tiS-r-SfiffilEL-C, Btria^2CD55-lSffitn:fiE^t-«t 

huIE^ 1 t lWieJB 2 t Sri»*iM!l©3B 2 O 

M#4Sr, Btjl5Sl<D^mffl;j5ltiHtIfEm2cDffl^-C-cDife 

msgfttt-i:oT- ; ett j etb^c5, ttris^icD^egi 

fiK»»cJ:41tE»T«)«E»^ffia-*-5**tjELT, buIE 

IEffi#4^**, ^**fcmifE^lcD«Iffi^i:^2cDtt 

Lt*Iit*J9, tt«il#a:2 3L«CJ;o-C*«>fcB(r 
IE¥*&ffi^**ul2^s/7 : -y 1 3<Dmii5MlgfeT:t LT*i6 
•Si^BiSr, ^-^xycDMfefet, IP*>, ^-yr!) cd^cd 

[0 14 7] *<D_L-C\ ^2cDig®i: LT, ±J6L^IB 
40 i^, l»IB3Bl©ifi(aft**i:1KrlEiB2Wjfi(!aftl»S:Sr 

[0 14 8] £«blC, ^ 3 cD^Mt L-T, ±M^tz.W.\ 

H5ia»2(D^t £, §trlS^lcDifiM*^SO ; SufEm2 
<Di5faft^±cD, m^mi<Dj5(aft^StJ ? M2cD 
iaflH**«;Sr*«>4fci!>W«Lfcll(rBE/<s'9 i y 1 3 cd«c 

50 Ltit5rSILTbJ;v\ 
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[0 14 9] Sfc, fg4C0££gi: tt, -LizfiLfcfgl CO 

2 3 bA^ttsi oi^mf&vtzm&^mmi.xh^ 

[0150] -t Lt, -hiBLfcJfli <o^fiw«fi!ct-J;n- 

-^s^y 1 3 co, ^-#< t fc^metuJ-^s'^ii 1 

3tC^LTVfc3tem{RiJ^ffi^^-1-5<0«-H-^«cm^ 

tt^is^AWftmwsfcfflJWW^w^ufc^y^y 1 3 

Z^vTV 1 3<0iS^®Ei:Jfemii;«Et<O+SIIISr^-rm 

5^ j/ x y coss^-see t jS*mm«s t cots gg £^-r 

3M&2 3 K75SjJt#>5„ 
[0151] £fc, ^y^y 1 3<7>*ESfetSr*fc5t-S 

<fc o T3I Sn3*E-«»*H4iaiMLhK:jei!>fc3IS 2 co,£ 
2 ©Sttt«»MSSfch,fc £ # JR 2 coSJE&T 

fc« 1 co^{-^-T5^ 1 ©»«««E*sSfEJxfc i 1 
©tEI^T«r4i:**5/<yfy 1 3 coM&fct £ MS 2 05 
»««ttJ*^*" & * 5 * 2 co-g-fifcffitt £ H3-coffifciffi£- 

[0 15 2] 2fcfc, jkf?g2 3Li\ SS2C0,&i:Siil 
o>JB*jfei:S:*S*lB:ilft©JBl©«»S:, M 2 coiftS®»fD 
t IB 2 coS^-ecoftS® ffi k\c£ oTfii^ix* C 

5ilILt, ffS 2 ©#««Stfifc#»;L £ 5 «BE|*T#& 

5 f§lco,6i3l2 
©JBtffrfc t SrlS-SiM*©* 2 Ml 1 ottflfttft 

6, *l©^«16tt:^tJ:5«E*T©li^WS-f 

Rfcl^fcJS 2 co*§jE«£4£#A> 6. 

[0 15 3] ^LTtil:, »|f^a2 3 L^, CI CO* 
ftfcJB 1 co«]EffiM i!2 co*ffUEffi£f t *mW¥-&i-tZ> 

jeWtBrtWteJBJHttKIBJfeLfc^yy!! 1 3 coigl^S 

BEtartt«aEt*>f>is«ifta»s:ii[aj#a2 3Kicj;»m 
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[0 15 4] ±J*LfcJB2<0g£«<Z>«l*U:J:;h, 
li, S&iro^£SIS2co.6£&, % 1 ©ififlsliftfcsfci:* 2 

T\ ffi#«r#»afc*©d>*< k 9 

10 [0 15 5] £<bK:. ±ifiLfcm3co^gco«^l-itv 
li, 3Blco,£iJfl2co,&£ Sr. J& 1 ©ififfili&i»5£Xt/J& 
2coifi:{Hffligfl5Uico. -ixbSS 1 OigffitftH^t/fl 2 

< fcco nm*b±£<#-thtzM.&&m-fZZ.i: 
fcfc < -TS w £ 3 k Sfcfr fc CO 

20 [0 15 6] *fc, J:il!bfc^4C0^-ffi(c:J:tt(i, |Efg 
fS2 3bAiS, ^lC0ffliaft^tf?2C03fi^*^ 
Sr^ao^fcfeic, CTJWWldjW^bfc^s'^y 1 3 coffin 
®Et«cmm«SEiSr, ft»f cogf S8#r«1^HJlA LTt&*ft, 
f2ttLT^5C0-C\ rco|EtS#®:2 3 b A^f5lgLTV'> 
5*7*— ^Srffl^-C, JBl0ifilHftitSl«;4:JB2 0iSflSlft 

[015 7 ] 

30 mw<D-mm<oftm\ ot, *«iia5/'!y7!)©s 
s/7-y^*^*)£Sr, ^p^icts^s/T^y cosg^m 
ymmmw-mmkm^. ^mi^mvxmm-r^iK * 

coSfUc, ^yv i y^^co^coco!^$^±^co^^-c^-r5o 
[0158] *>/«c^.(c, 1 2 V*, 4 2 V*, e v^:, 

HEV$ICIi, X? — — ^—Z'J^Xs—t, 

ikftm*-9tj:k'(D±mm*&mk^ttisi*i&mizfr 
r*5t), r^ibroA^fi-s^sr^-rs^^^^y co®ji 

40 -®gfE (V-I) #ttCO0i)(4, m3Rr3^4iC7jk-f£? 

[0159] V— I 1#t4lil2l 3 \C7ji-f'X 51^, 1^S:V 
= a I + b T-ifif&i- 2> r t fcT't m 5 (c^-f-^ffi 

iC*V>T/<yf!) 1 3CO!(3effifet{cJ:5ia(av- I «H4 
Sr**05l^(-(i, ID4^^i-J; ptc, v= a I ! + b I 
+ c /<C5 2^coifiM*^Sr*/hi:^i*^«toT#5 

50 1 0 1 6 0] ±3*LfcJ:5<e**«ES:jK«Bi:-r*ftWSr 
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^fctts^v 1 y <ov- i 1 coifiMffi^M 

[0161] -^^ififfiift^M i i&mmte&f 

2 oOSBftiSM 1 &tfM 2 btL5 r t (C^5o 
[0162] Jbi£ bfc v - 1 *5H4o 2 oofigftMM 

l^r>*M2T^^^^^ia^Hft^^^v^T. ^^^y^>M 
[oi63] m 7 [CTjk-rx 5 _hfe^{&fti*5£ 

CO— 1 T^^tL5i£1E*miO^X — ^^^HrttC 
ffit?XkA£:aiitRU ^Ml (Dtt&&m(DWm{Ctt-tZ> 
mKC lfrh&U&l&±<D&Al£X(Dm&mTb V 1 £ 
*£>5o ^A V 1 ^^AT^tfi I 1 X^W^tzm 

R+Rp o 1 1=AV1/I 1 

[0164] Hrj«fc, B 7 tc^-T «fc 9 k: % JbJEiaffiliftiift 
a<^ft&*M 2 T-*S tt^i£<Slfti66±^llT f — ^ <£>«BHF*3 

R + Rpo 1 2=AV2/I 2 

[0 16 5] ±IS2^ARt/BO^S^:oM^AR 

AR=R+Rpoll- (R + R p o 1 2) =Rpol 
1-Rpol 2 
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iixtt, llE]o^m c ^'o^$^&fetR(^bL^v^r t^e> 

[0 16 6] /«C*5, 5£M i -e**tt5jfffla*j|l±icfi, 
@8{^tJ;5i^ ^M2^>3£Mft^-b(-iltRb/cffiS 
(^Bfclfctt* ^Steffi (R + Rpo 1 2) KSfLVMiS 

(R + Rpoll 7 ) Srfcofcjj&A' 36S^«Ei-5o * 
tz, j^2X-m£tiZ>75:U&&±.\zhs m8\C7jk-f£? 
(c N ^i(05a(H*«l±(c:S^LfcttSco^;Atc*5*tS 

10 -&j£jgfit (R + Rpo 1 1) (C^UVMS (R+po 1 
2' ) Hof:£J' *«#<Ei-5. 
R + Rpo 1 1' =R + Rpo 1 2 

R + R p o 1 1 =R + Rp ol2' 

<t&5/£B' ^SM2t$^ti5SiHii±ic#St 

[0 16 7] mir^>\z.^ ,&A' K:fctt5mSE&tf®EE*: 

*n«xi i' wvi' tu ,&b' fc*5Jta««a 

T/ttEESr-ttt^firi 2' MV2' ^A' <D 

20 JffiJS (II' , VI' ) t&B<Dmm ( I 2 N V 2 ) <D 
5^®ffiSt^^M^SV>JC^L< , *^^A<DJffi« (I 

i. vi) <b,&B' (i 2' , V2' ) <D&mmu&& 

[0 16 8] ^f, B^SrSSptb, :©^B©MS 
gtOffi (R + Rpo 1 2) fc^LvMigSrffo^A' OH 

[0 16 9] 3\ S;it?*StL5i&ffilft«lo«Ett(J:*t"r 
5«3>tC 1 frt>Z<D,*A' *-?G>«EEI*T*: A V 1' t 

30 AVl'=Cl-(alIl /2 + blIl'+Cl) 
= (R + R p o 1 2) II' 

- (a 1 I 1' +b 1) =R + Rp o 1 2 

&A' <7)mffil 1' tt 
I 1' =- (bl+R + Rpo!2)/al 

R + Rpol2 (=R+poll / ) =AV2/I2 
(=AV1 / /II') 

40 II' =- (bl+ (AV2/I2))/al 
= - [b 1 + (AVI' / I 1' ) ] /a 1 

Vl'=alIl' 2 + blIl / +Cl 

r^6OT, ,^a' c^M^ (i i' , vi' ) MtRteo 

[0 17 0] [^^idUT, A^SrSffltU Z<D&A<D 
Sfetffi (R + Rpo 1 1) k^LV^tftojRB' 
Jttl 2' <t®JEV2' fc. 
50 12' =- (b2+ (AVl/Il))/a2 
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= - [b 2 + ( A V 2 ' / I 2 7 ) ) /a 2 
V2' = a2I2' 2 + b2I 2' + C 2 
I^J;9R*POffl[^fcimj-e#5o #*5, A V 2 7 it 

2 -c* $ tt £ sis * n<offim id «-f 5 sok- c 2 a> r <o 
,6b' 4-e^>«jE»T-efeSo 

[0171] _t5£o J: o It, ^A' ^MH ( I 
1' , VI' ) tf&$.^tzt>^ 0 8^tJ:9(:, ,6 
A 7 (OM^ (I 1 7 x VI' ) t^B(DJffi^ (I 2, V 

2) i Srtt-SEiBL l ol«S:*ft 5 r 1 1: J: oT^« 
JgSiwttR l <b*t6 0 r. o^SfetoffiR l IS, io 
«»at#««SLJ«#Rp o l 2^^4^S6tl: 
J;oT4i:5lE^T^ (VI 7 -V2) «r#jfcfc:fc 
v>T«ns«Woi6 (II' -12) lc<toTi&S1-5 

Rl = (VI 7 -V2) / (I l 7 -12) 

[0172] Mat, ,sb 7 (omm ( i 2 7 , v 

2 7 ) ^Kof:b, 0 9lu,Tt«t 5t-> ,6B 7 OffiS 
(I 2 7 , V2 7 ) k&A<DmM (I 1> VI) ££££ 
-Sfij* L 2 5 r i o T^fiR^fR 20 

iW^Rp o l l ii»t>45^SSiiaoTti: 
SffiflEKT^H (V1-V2 7 ) Sr#^Jc*5V^racixS 

msfsco^ di-12' ) (aot^tar^icio 

R2= (V1-V2 7 ) / (11-12' ) 

[0 17 3] U^Lftj&sfe. ±SEoJ:ptcUT*fee>tL 
tfrbte* *rtSgtK J:oT4C5 «EE*T^3iSr#^ 30 

[0174] 5t-r> &B*mm- vtLW&K^xmm 

R1=R1' + R p o 1 2=R1' 4-Rpo 1 l 7 
b-fZk. glKRl' i-,6A' tomffil 1' £,6B<E>® 
«t I 2 ir^(ctiSi-5«tosj?lE^Sr t iciottC 40 
SttEftTtt. ^«»fit*»R poll 7 (XttR P o 
1 2) |d,&A' l 7 k&B<DWMl 2(Dm^ 

ti\ ,£A' <OttEESr«F*>±*fT«jEUT J ?»ix«±<. & 

Rl 7 (1 1' -12) = [VI' +Rpol 1' (I 
I 7 -12)) -V 2 

[0 17 5] zcDjZ&mm-tzk. 

Rl 7 (Il'-I2) = (Vl 7 -V2)+Rpol 

1 7 ( I 1 7 - I 2 ) 50 
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kttZo R P o i i 7 =av r /i 1' -r 

l 7 -Cfc5<£>T\ 

Rl 7 (I 1' -12) = (VI' -V2) + (AV 

l 7 /II 7 -R 1' ) X (I 1' - I 2) 

2R1 7 (I1'-I2) = (V1'-V2)+AV 

r/n' in' - i2) 
ktnr>. ^k it, 

Rl 7 = [ (V l 7 -V 2) + (AVI' / I 1' ) X 

(II 7 -12) ) /2 (II 7 -12) 
d5*»bixSo **5. (AVI' /II' ) « ( A V 2 

/\ 2) iimsiims. 

[0 17 6] ftld. ^A4:aE!|6fcU*:»-fr«ct>ra«JcU 
T 

R2=R2' + Rpoll=R2 7 +Rpol2' 
k-tZk, roSStR2 7 (c^AcomgfcI l^^.B 7 <£> 

mgfu 2 7 (Dmzfam-tzwfc&ffiti&z k\zx<>x± 

CSUffil^Tte, ^ifiSt^Rp o 1 1 2 7 (XfiR 
poll) tc^A©««Ei i i,£B' cofKSK 12' 

£B' ^®EE^?l#T{fT*^LT^tt(iJ:<. ft 

R2 7 (I 1-12' ) =V1- [V2' -Rpol 
2' (11-12')) 
[0 17 7] d^aSrSitSt, 
R2' (I 1-12' ) = (V 1 - V 2' ) + R p o 1 
2' (I1-I2') 

kt£% 0 Rpol 2' =AV2 7 /I2' -R 

2 7 tfc50T\ 

R2 7 (11-12' ) = (V1-V2' ), + (AV 

2 7 / 1 2' — R2 7 ) (11-12' ) 

2R2 7 (11-12' ) = (V1-V2 7 ) + A V 

2 7 / I 2' (I 1-12' ) 

kte*). &%kk IT, 

R2' = [ (V1-V2 7 ) + ( A V 2 7 /I2' ) 

(I 1-12' ) ) /2 (11-12' ) 
&&fr(t>1nZ>o ( A V 2 7 /\ 2 7 ) (AVI 

/ii) iBtifcjtarfcas-csSo 

[0 17 8] ±3£LyiiJ:9^*«>fo^2oOffiR l 7 

S»ttJ*» (Rpoll' =R p o 1 2) £ (Rpol 
l=Rpol2 7 ) SrJHl\ LK*45afrCl^P) 
<D«J£P*TA1' (AVI) <h#)>tC 2frtb(Dmj±V£T 
A2 7 ( A V 2 ) S:ffiV^*fctt)<DTfc5^T% 
ttttttRfcfcQWttl*. l^ot, 
R= (R I 7 +R2' ) /2 

[0 17 9] ^rx% y OJft»a*r*ae>S*ffi*: 
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&&mbi~%$. : ffifcW\i / E£tiZ>k. s<-yTV\z£^X s 
EEi:;&®®Z/fti:£. #Jx.tf 1 m s (omMizx^^V > 
[0 18 0] 0{Cl,T'&t>}ltcs<-y^V(Dffi+m 

1 (I) =alI 2 + bl+Cl #5 2& : &X'm£tlZ> 

EE-'tt»ft i lf1±<£>0!lx.liV 2 (I) = a2I 2 + b2I + 
C2^5 2^S;T*S$tb.5^2<DJaMft^S:M2 <h£-3i 

[0181] llCffliiKMllciotS^ 

ic, ^2coiftf£<ffi^S;M2(cj;oT^^H5fl;JI-®»S 

^tt*M_hlw^2cD^B^^i65„ i<75i:£\ UlCQjg 
^*e>tt5mi<^^At, ^2<7?ifiPft^S:M2 

xm £ti%m!±-nffi,¥fte. shul^^ bttsm 2 

li. ^lo,^At^2<7).^BIi. ^ggM^^i^: t 

[0 18 2] -t L"C. ^2<7>^BlC^-r^>^2 0SStm 
«3K I 2^atti / fci:#m2W«JE^TAV2«r^CS* 
5, y< 5 /-7 i y(7?i^}g^Lt^2co^ffift£fet^Rp o 1 2 

i*lc, »iOjSAIi.»«-riJBloi»««8Kl 1 jS^gfg 
ttfct tlglOSEE&TAV 1 /<yf!) 
o?*6SSti:^l O^Sfi^Rp o 1 lt*htt*Wil 

B' »2©iE&tt**M2±fcffl£i-*. 
[0 18 3] 2oO|f,fi,A' ST/B' ^SSt'tfc 
S2©MtilO«^A' t^r^iSilSL 1€> 
AS 1 oiMR 1 Sr, IB 2 I 2 til ©S!6j« 

A' I 1/ tiaoT^MMCS, SB 

2«»ISSa»Rpo 1 2l:J;51E^T©i»Rp 
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0 1 2 (II' - I 2) IC«fc9*§jELfc_L-C\ ^2 0^ 
«W^Rpo 1 2lci5ttE»T^Srl»V^!Bl© 

2tf5ffl5£j&B / t&fe-Sttil&L 2tf>^2<DfS*4R2&\ 
Ml 1 <Ogt®m«c I li!2 ©ffiJt^B' T-ofem®»K I 

2' tizxixzin^tiQizz. mi<o&m&mifcftR 

poll JciJ;-5«JE^T<OM^R poll ( I 1 - I 
2' ) fcj; 9ttIEL.7t±-C% Il©^«M»Rpo 

1 lfcJ;5«BE»T^S:l»^^fc^B2©ttJEffl*^R2 , £ 
10 ##>-5 0 

[0 18 4] I©i 5(ClLT**fcm 1 (DffijEWmR 
1' tS2©ijEftf4R2' i^iD^^-TSr irT\ 
me>IBl©*|jE««»Rl' t^2roa3E«MR2' £ 

[0 18 5] ±T&L1z£?tl:Z. t&»imzl,Xs<iy J r}) 
[0 18 6] Ell OI4*3BW©^y^y ©JB^«BE«t3e 

m^&mn^m^mm Ltz^mco-mmwm^h^-y 
9312 -efc k> . m 1 0 1 x^-nf.^w&n<os< 

[oi8 7] tu, roMyy^msii. if»# 

l4^Vv?V3 0tii^cD^?r K7-f^->t7 h 7 frbr -< 

30 itsAffintinni, /-ty^y 1 zfrb<r>mt)K£. 9 

t-^-^x^l/-^ 5 i Ltii^tt, 

v>V 3 Witi^lwDD^T^e-* v?^^ L — * 5 <Vtttt}& K 
7^7*^7h7^bWll 1ICC*U 7-/XFtfr 

[0 18 8] £fc v Z.<D'^7l) 5/ K*j35«, «i$B#^ 
©JiftHfl^— ^ ^i^-u— ^ 5 Srv'^^U— ^ (^m 

Iftbr^yyy 1 3^3tm$-y:5J:5l-t»^$^TV^ 

40 [0189] ^—^v^^^U-^ 5«$^)IC ^PHl 

[0190] *><c*jc, *HJ6«iRo/N>r ^ y y k*w 

50 ^ffiT'fcofc^BI^OT^-fei^y ^-T sx^s^fc/^o 
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■fo ) *©«Si&#**Lfe3>*>f fl2**i\ ) <£> 
[0191] *>y >^fclSL»A,*r*— fc2 

[0 19 2] £ibte, >y vy^HUiiAy*:^— Sr 
[0193] ^ 3apSB*"Cr>taofc^r-^6^S:HI 

4?~y^s>>*4 y^\ttisfcm<o&tLttj:*). mm 

lc iS^@T^i^^#{c:^^?iv^pg«9^r--^^^{fi: 

[0 19 4] ^lt, ^HJfejglfito^^^y * k*bc 
1 3^5>JK*x5»«liSfE^ T^ir-y-y;^ 

(Mm owttKi^s^y 

[0 19 5] T^iri^y ^-T ^ 

^)±t^^-^^-f ^^ty^iiT, xy^3^ 

ft<Tt>, ^i^2 5 0A (7^7) {Cigi-^^ffi® 

[0 19 6] Lfc^oT, ^UlSfflftR^s/^y*** 

«ttt=3 5A (TPS) A^t*IM=2 5 0A (Jb 
PS) *t?«>|R»cfc5*»if 5d»* s , ^e- ^v^*^— ^5 
Sr-feyi^e- *£ bT^K^^5fc^cO^A^®^^ 

[0 19 7] BSriMWtSLT, *H*?K«^^ 

s/yy itt, -h^Lfc^^^y i 3<d*« 

teSti"S/<yyy 1 3(0»K«81EI i?*L*\s—*b 

bT^HBi-5^e— 5^e>o/<yf y i 3 
ic^-r^^ms^sr^m-r^msfEirvf- 1 5 /<yf 

y 1 3fc»MS*Lfc«R*8tt*tf u /^fJ 1 3 
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[0 19 8] « % _h^L/tm^>lM 55:t>*ffilEirV 
f nit ^^'ryay^yftoty^aot 

[0199] **Mi^7fygti»gi 

ltt, ii&Lfcttflrfe^lJ-l 5, mffiir^-y-l 7, X 
T\ ri/Fj <tSSf£i-^ 0 ) 2 l^*5Jt5A/D*» 
=i^J i:»&IEi-5o ) 23^ :o^^y2 3(:ii 

£jjxfc^»«tt^y (^lt. fnvmj tmm-r 

So ) 2 5, 2 7 £ feKfliaiTl^o 
[0 2 0 0] t LT, flijffi"e-r ^y23lt CPU23 
a. R AM 2 3 b, ROM2 3 c LTio^ 

rtf)9^>> CPU2 3aCll RAM2 3bMROM 
2 3c I /F 2 1MNVM2 5, 2 7 tfS'g- 

20 [0 2 0 1 ] SufBR AM 2 3 b * ffittffl <D 

tltfc "9 , HU?SROM2 3 c fC{£, CPU23aC# 
VM2 Sfc^y^y 1 3(Z>BBlH]Kfi;£EOCV^»ifft. 15 

vtztiitv&j&iDstyT- y i 3 sflcxfij^aofflaEh 

t»ili:l3lt5/<^fy 1 3 efrXfiSia^fflgEhs £ 

iciscr, «bnvm2 7K«nft, te«£*L-cv^5WfiF 

30 tEftTfie. SrtEtSfcfe^tiEf-^ ir^ftjfl J 
[0 2 0 2] ft, ^3y2 3©ROM2 3cl:ftjftS 

r i j i bfc^^o. tfiSo 6 c-^g5 5° c<o&m. 

[0 2 0 3] -=Er LT, SfFfS^-f n >- 2 3 li, TIEI^<D-f 
V-^-f ^^co^-7^liT*H ^rx^y 1 3*> 

^y-^-Ktftl9. ^f^yi/a^^yWy 

So 

[0 2 0 4] BU15NVM2 5 

CT^b-TSStlfE^^^y 1 3 05p««tt, IP% % 

»oTV^ftv^ffiJc*3ltSdS^«EEV^s % '<yTV 1 3 
^BBElK«JEOCVi: LT^&lft, IB«*tt5 t *tc, * 
©BliaK«EOCV*t**ft % B«*ixfc**"eJUC-fe> 
50 f-l Q^fflL^V^WU— ACO^S^, '<:y^y 1 



49 

[0 2 0 5] ft. s^^V vh*lfLmm&iStltzmV)<D 

B$&x+iz, nmmzm&ftm£titz'<v7- y i 3<d^ 
mE.vt>K m\E}&m,&ocvh itnvm2 5(^^*& 

[0 2 0 6] fulSN VM 2 7 (?g??mJ£I^Tffil5tft^J£ 

tvr^^^y i 3cor?s[H]ssmiEocv7!)^ib^L§i^ 
fc. ^^y i 3(D&mmTmz&vzmftftm<D&m 

[0207] ft. isebfcaafL-fe^ij- 1 5, «£E-t^ 

1 7, &t>\ jfttf-fe^iM 9oajA(t ^m^<D-{ 

<r>3>^ ^^cD^V^(d*5V>"r, I/F 2 1 £;frL 
t«ft"7>f 3y230)CPU23alJ:»9 ii*H5o - 

£*l/T I/F2 l^ltt^^y2 3COCPU2 
gRAM2 3b(Df-^^yT (|B«^® 2 3 b AtCffi 

jw. KtsstiSo ;ioiE«£ixfcjs^--*M\ ^^y 

[0 2 0 8] #Ct- N HUISROM2 3 c l^*Mft* *Lfc*M» 
/□^7^I^V>CPU2 3aW5fei^ [1127!; 

SHI 5©7o-f-Y-hS:#IHLTR«t5o 

[0 20 9]^yryi 3^e>^fi;*s*tT-^>r 

2 3d5fiKL^n^5AdS^^— h-r^fc. CPU2 3 
all 4i\ El 1 2{C^>f>/l^— J-l/<D7v— h 

— K £-t"5 ir*t£. RAM2 3 bCD!7~->^y Tl£l£ft 
bfrfr7 7 T<D7 7 ?<DV y h^-fvxyr 

<a*&*fift£^ y ri-a«(otn»iHjfeS:fi L v ,fc c^s^s 

*Bi-a u^^s 2) o 
[0210] tHw«ra t =4 ?t y-7mm*$T%T i 
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Y) . W^23 (Dgjfl^e— K?:7^f>f^- Y\Z 
UfiX^S 4) £*t? 0 

[0 2 11] r^ry^S 4 O^InlS&mJEMfT^St- 
ifo^Tte, gll 3(di^yyi— fy©7o- T-Y — 

i-«t5ic, ram 2 3 bo^y-^n^sy^y 

a) . 

[0212] rrr% ii«s^aia«ppBTT^Eif^raTh 

«J£MSr^3£«ITLTEI 1 2<D*<*f>/\ — fviui) ^ 
-VU jB;trt:*&f* (^7^7 P S4aT'Y) s m/Eir 
VIM 7^tt)Lfc/<yf!) 1 3 (aSJB^ftJEV^A/D 
fM$:I/F2 1^f)Mt^) (^r>7yS4b) 0 

[0 2 13] j^T. NVM2 5lZfem, 1E«£*XTV^ 
S^y^y 1 3<7>BBlHlBSa;BEOCVSr. ^r^S4b 
20 -CEtffLfd^s/^y 1 3 0iS^PmJEVOA/D|g^flt^ 
j£$T b Ur^S4c) . RAM2 3bO¥f«i7 

7^yro77^Fi^ r i j tcis^Lfc^ (*^s> 

:/S4d) . BBiai»«BE3E3R«!!a*r»TLTHl 2^ 

[0 2 14] ^LT\ ^j^S 4^)^lE]5l®SjEff^ 
S^«F A/fcVjr ib tf, f*)Sl$c7> <>x^^75'7 p ^-7 l^tf 
Sffffl»*IB]tSry-fe:y M (^T77S5) , =i > 
2 3<Dm^— KSr* y — KKRUfcft 
7 p s6) , xt^7 p s2(^ y^-yf^c 
30 [0 2 15]-*, ^^y^sa^jsv^TW-aji^lBtd* 

^x^^TymW^Tli^itTV^V^ (N) 
(CittP^^S 7T*fi. Ill 2(C^i-J:5^> ^FH^ 

[0216] t LT, X<< v^*>m^<DA*)&te^m 
Ufy7 P S7TN) , ^f^7 p S2(:y^-y 

40 S7tY) . =>^2 3cOib^^~ KSrT^^-f^^ 
— KJ21»fT**fc« (77^38) . ^fEl^CO^^ — 

9) o 

[0 2 17] 7.$ — ? 7*4 y^&3r^£thX\i^&^Wr& 
It (^7y^S9t?N) , »»t5^?!/^S 1 3{Cil 
J-^Ztltim&l*. (^7^^S9tY) % 

l tr— ^ ft \zm it^bs^ o ci^f t*cdpp^o, 
mstirviM s^aibfc^^y^y i 3<D$kmm%ti <o 

50 A/DSE*ffit. mEEir^i^-l 7 (D^Vtz^y^r ]) 1 
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l«:^L-CiK*U «X*L^^T f -^SrRAM2 3 b <7) 
9 Ury/S 1 1) o 

[0 2 18] :^ry/S 1 1 <Z>*Effigt«FttSl39L4!ia 
(^xs/T/S l 1 a ) o 

[0219] XTy7S 11a fcl*5 ft 5 

lib). i^a*t>03^SIR*$^^Tv^4v^t^& <n) 

A. *tttt««*)MHlt<»TUtBl 2W>f v/u- 

(y) (i, ismiiSEoiiJjp+tcjs^s^^^y 1 3<7)m 

JE-«itt*H£tf\ #Jx-tf V 1 (I) =all 2 + bl + 

ci&s2*st-e**ixsjBi<oiEia*«aMi £fc 

CO N MitfV2 (I) = a 2 I 2 + b 2 I +C24S2 

iifcstjrajjaasrSStTi-a (^f^si 1 c) 0 

[0 2 2 0]^f^Sllc oiEfaAJt^UMaiz: 
iot, 2 0(DifififtS*M 1 SI/M 2 o 

^^r!) 1 3cD^S^£*#£fc#<^^3l£: 30 
&ft1rz> (^S^S 1 1 d) o XT? 1 1 dM*3 

£*1"5ft l<O^A£, il^fflWSMl tc<to 
T«*ix4«BE-IB;aE4#ttftj»±J-ffl5ei-So ft 
1 ofiffi l \z. X. o $ ti Z> W£ - * 

a> & tt&im t ra-©jg«;««r«i-3SB 2 

Sr, ^2<05£{aftjtftS;M2^J:oTS$Jx5«JE-««E 

[0221] 1 1 dicfcttsRSffla-ett, 

*fc, 3ftffilftj»StM2(C«toT*$nS«ffi-«8ffi«Ftt 

tt^±{c^^fc^ t « 1 ©a** t %i&&mm<Dm 1 ^ 
»tt«»±^s*fc^»«i-5»m«ati:»2<o«s 
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[0 2 2 2] ^r^ys.l 1 d^fc»tS»»«ia-Ctt, 
ttft«±i:f*f:^i:S2 Oig^^t ^j&^BJIcoft 2 
j»^ftj»±tc«fefc^^mi-Sttm««Ei:*2<offl 

«j£-C<D £ K ± o XZtl?ft± C 5 , 

ft l ©5>««ttJ«»*- i 3 SEftT»^iv ^cft 2 COM 
Effl^Sr**5o ^tt, ^r^S 1 1 dfcfcv^TsR: 
»fc!S l <o*]E«»i:* 2 o*]E«»i: SrJq»5P*a-ra 

3 <&«««;£ IT*0, l©*ftfcftfiftf41/rOS« 

-c{£ffl1-£/c£u ram 2 3 bof-^xy/i:^^ 
nrfBtttstts (^t^^s i i e) o 

[0 2 2 3] ^x^S 1 1 d<Dfc&jimi>mTLtt 

::t*febnf:^^ry i 3 <Dmm.(Dm^ * 

r^Sl 0^^oV^Ti^X*$^^y L c*tfo^f^^^^ 

fl^lt^^lEV^ft (y^y^S llf),* 

t\ $mm~£Z'<*yT}) 1 3co^cr>^S:^*ftVN 
B3»Wft«E-«*WttS;v a = a, I R + b R £r«9 
ttibfc« O^s^S 1 1 g) , tt«tt4*tt«*«iaS: 

S&T tti i 2 co^ >r y^-fyc y ^-yf^ 0 
[0224] xt^s i lnffl&tiLft&mgLtem&ft 
/ufcftbtf, [§ii 2 51c, asmfci*** 

mm&fto (^yys i 2) 0 

[0 2 2 5] ro^r^ys l 2 03ElftffiSiaiT* 
tt, 11 5i:t^v-f ><07n-f t-bt?*ti5 
tc, X*ri?7S 1 0(£:^Tifc*£ftfc3ix--*<£>:> 
^> 2 5 OA (7y<7) ©^fiH3 5A (TV 

(^T^y^S 1 2 a) 0 
[0 2 2 6] ffiBHMtr ^fFSffiffl^tCft<ffig|^OK 
T'ftV^^fi Ur^/S 1 2 a T*N) , 

li (X^^/^S 12a XY) s ^T77 ( S1 OtC^oV^T 

mi±-m«i#t4^:v= a i +b?rfij«9a-r (^^^>^s 

12b) „ 

[0 2 2 7] Jfcfc. ^T-^/^S 1 1 (D^t&tfi^mW-^ 

m\cto\,^xm*)&^ti, vmmzx&^iyTy 1 3o» 
®oj^S*^*ft^S«IWftmffi-®^1tS:v B - a 
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53 



54 
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. i 8 + b R _b<s>. **ia:sft«=2 5 oaj: 19 fce< g 
,) t-^^i#^mEEfi (v.) bfrbttzemm (v 

, , I.) £rii5<fc5t^ ^f^S 1 2 bT-HSfcHL 
fcliffi-*«E«FttS;v= a I + b SrSEEW^JCv^^ h 
^itfc, >7 h««BE-«at»ttS;v ' = a I+b'^r 

(XTV^S 1 2 c) o 
[0 2 2 8] jgcV^T, ^mMt^mt-jo^^lt^ffiffiV n 

C^afiSlSti s=-10A (TV^T) 
^S12c T*HLlb1Zis7 h««JE-«SfE«Ft*S;V ' = 
al+b 'HftAlT, KlffVn^KtS (*:r 
>y^S 1 2 d) 0 

[0 2 2 9] ztitmz, um-t^-V-l 9<B«WiLfc* 
i/T(7)xy>?y;i/-^OTgh(DA/D^t$:, Ji3£ 

©aSh 2 i:ttI/F2 1^5)»#tfc« {XTiy? 
S 1 2 e) , ¥ftt»77^y7©77^F 1 tf* 

roj -C*>53&*5*»Sr*B-t-S (^s^S 1 2 f ) 0 
[0 2 3 0] ¥«*tffg:7^F 175- TOj T'fo^^fi 
Ur^^Snf "CY) % ^^"T^^^^^S 12m 

idiH*. roj -eftv^it^tt 2 ft 

N) , NVM2 5i:m K«£;h/rv^g8[I]&flffiO 
CV^Mr^S 1 2 d-e*6SLfc«l^ffl:EEVnSr|l 
b§|V^T»ff«JE|*TffieoS:*»5t*^ frTy-f 
s 1 2 g ) , MA-fe yfi9 <nmtti Lt^i^^xyi; 

h,tLtI/F2 1^bMt5 (^f^S12 30 
SOC= { (Vn'-Ve) / (V s 

SOC= { [ (Vn ' + Ve) /2] 
X [ (Vn ' -V e) / 
/ { [ (V s +Ve) / 
= { (Vn ' 2 -Ve 2 ) / (V 
(fiU V s tt*a5«B*©HIHl6«E, Vel4»«»Jh 

1 3 0$tftffiSOCS:*»5. 

[0 2 3 4] g^T, ¥itt77^y7(^77^F 
Id* roj TfcSA^iUBL Ur^Sl 2 
r) y TOj (^T7/S12rt'Y) N 

y *—>u r oj xte^^m&n (*tv?s 12 tx 
n) , w-m^my^^F iz roj id»jtLfc« 

^S12s) N *«ttlfi»3lteaSrlftTLTBl 2<D 40 
^^y/v-fyCJj^-yU ^r-y^S 1 3tcittr 0 

[0 2 3 5] ^77^3 9 IC^V^T*^ — 
ty^ntV^jlV^ (N) 777^5 12^1 



h) D 

[0 2 3 1] ^V^T N NVM2 7 Kt&#k lBH£*tT^ 

jft. Ett^ixfc^O^^^y 1 3 &frXtt«ia©«« 
h,£. ^y^S 1 2 gT**J6fcS#l»Ttteo 
*?*"r y-?S 1 2 htS#L^^y;i^- AO£$h 
<0A/D£»«fc:3ESfL (*^y:/S 1 2 j ) , JEfr£ 
ttfcNVM2 7<^a#«ffi»Tffl[eo{C. ^7^7°S 1 

EVn ' &$:#>tz'& (XTv^S 12k). W&1rZ>* 
7^/S 1 2 p(Ctttp 0 
[0 2 3 2] *fc* ^ry^S 1 2 f [C^T^ij^flg 

77^yr(7)77^Fi^ roj tfc^l^ (y) 

ifitr^^S 1 2mT1j:, XTvZfS 1 2 dtiHL 

i*JSi2tf>i&£h 2 NVM2 7ICM lElft£jiXTV> 

Wt«ffl<Otl*hi ^^S<5V>Ts ROM2 3ctt»J 
tlX^^m^E^—^CO^m^X^X, NVM2 7|:^ 
20 #k K«$ixTt^Sa#fIJE|*TfieoS:fflIELT«^ 

«»#«EE»T«e. j^t, z^miE^m 

#!E^Tfie/ tr^j^S 1 2 d-Cft#bfc«Bfe 
1EV n »g ITttiE^titiEV n ' ^i^mzjfc 
(^ J r^y P S 1 2 n) , ^T^^^S 1 2 pt-ittPo 
[0 2 3 3] ^yZfS 1 2 k-^^^^/^S 1 2 n(d*3 

^8 12 ptll ^t^u/^S 1 2 k^^Tiy^S 1 2 n 



~V e) } X 1 0 0 (%) 



(V s - V e) ] X Ah } 

2] X Ah } X 1 0 0 (%) 

s 2 -V e 2 ) } X 1 0 0 (%) 
(i, d 1 21^^ J: 51-, 7fty<ff(DAA^I 
ttUTV^5^5^Sr«IBb (^7^5 13) , AJlfc 
IS^LTV^*§^f3: U7^/S1 3T*Y) , ^"ryy 

S13tN) , RAM2 3b(DimT^Jx!j7^, 

5ff»J«FlB t S: y Hfe y h L (^75//S14) , 
V2 3<0»^^~ KSr^y— Kt Lfc^ (^^^ 

7 P S15) . 1 3^&©««ds»fc*tfc^5^ 

(^7^8 1 6) o 
[0 2 3 6] y 1 3 ^^>(D^®^Sff/- c tt-CV^^V> 

C^t^^^S 1 6"CN) , 777^S2{:y^- 
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[0 2 3 7] K±«)BiW*^tWe>^J: 51-. 

•«H*«tti#a 2 3 AKMj^-r^mt^^x^^t^ 

m 1 SfWry^S 12c^ Ht^fOv^ h 

ii 5twfs/^s i2d^ m&mtp&miE. 
[0 2 3 8] ^ajgfto^^^y 

Kit El 1 3C0^o— ^-y— MC&ltS^y^S 4 

SiftoTV^i:*iC. Ull 2 07n-ft- M£*5tt 
5*^-/:/S 1 17^ »***0>fi«»t«Ftt«lii#a2 
3D(:mt^M^:^otio^ 13 1 2 ^ry^ 
S 1 1 1 2 f /5\ fg*Jl^<7} 

¥»Rtttt«tt:wt*tH*a2 3Hid^-r^^t^ 
[0239] £e>ic, ^sufi^ugo^y^y^jcSi*^ 20 

f im 111 5 ^CO^^^/^S 1 1 fS^r^^S 
llg^ »*q|itio«BEI»T«[Jia*8k2 3Flim 
i-5#yg£&o-c*3tK m 1 5^(D^^^^S 1 1 j 

[0 2 4 0] Sfc, *X^tt0'<?7y#M*£« 

I^2 3JII^t^I^ e i:oTio^ SEE-feVi^ 
17^ 113 ^- yzfS 4 b <h J: <9 . 

[0 2 4 1]^ ±M<o£o\zmi&&ftttmmftm 

[0 2 4 2] £-f> ^^y^KfM^-^^x^U 

* u— * 5 d^t— * £ Ut«i6t5 J: 5 Kfl* LTV> 
tJxfciflM^yyy 1 3#»S£fToTV^tffiIL 
Sfcf*. ^e-^^x* l/-^ 5 I/-? i: Lt«i 

ttifroTV^ttffi-m. NVM25Cm iBtsstt 40 

x^^mm^mj£ocv(D^^>, NVM2 7i:m 

[0 2 4 3] Jfc^ ^^ — ^^4v^<Oit^\n{^X, 

£ LT««-r5±3tefls»U -^#vv<j/f 5 l 3 
^2 5 0A (7^7) Srfflx.S0f*©*:«8IE1itfcJ:5 50 
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fcMffil&m&ft 0 t , -t(Ott«tc:*5H-5^3/7 L y 1 3 CO 

^2ftofiM*iaa**»s<o^Bs*fc<oT*fc5*^ 

[0 2 4 4] tit, »«fO»*aS4tOT?*>5i:*iJ 

nmmm<omK^tertz>'<vT}) 1 3 c^mjsE— m 

«E*5M4tf>, #J;cf:£V 1 (I) = air + bl+Cl/i 

5 2ftS;"e*$ttS|gi^jfifiiftj»S;Mi Scmm^ 
^SE^'t'lcfeJtS^y^y 1 3 0>ttBE-Siffi*SM4<O. #| 
ttfV2 (I) =a 2 I 2 + b 2 I + C2/^2^t 

[0 2 4 5] £tb(C N ^jxb^lCOi&filftlft^MlXt/ 
m2<D&Mm^M2 «2©fiMHSM2l^i: 
fcfg 1 Offll^/kXt)^ 1 <DiSfEl*»^;M 1 cfcfg 2 

^^bnt/cji^i o*iE««xt/* 2 co*iiE^ 
fc^y^y 1 3 <D#H6ttas #£>b*u r 

7 7T^tJ: 5 t£s '<v"ry 1 3 o#6ffi^j&#^t;i#; 

V R = a R I B +b.^*«)b*t5o 
[0 2 4 6] ^^-^7^^^>|:#ot, 

t LT««Bi-S<t5^»U 3lc#w< y ry 13 
#2 5 0A (7^7) Srjex.S3f^^«jffiffl[^j:S 
SA^feSSrtT? ^ttttKztettS^^y 1 3(7) 
M1SI^3 5A (7^7) £V^5 iSeSttffifcHg; 

±D«ffl$ixfc^y7-y 1 3 0*«««IXT/«^F«JE 

ffltt, mi 7o^7 7t*fn5^ &m<Dm*&£<a 

tp/<-/^y 1 3(OEIW4iff-li#tt^v= a I + 
btfsfij>3ffi£*x5 0 

[0 2 4 7] ^tt, Hi 8(D^7 7T^ti 5 f-, # 

ffi^fS:t*4vv<5/ry 1 3oaffiSt^^^|:ft 

smWfii-e^irt^mffiffiir^^^SJffi^fiS (V„ 
ii) ^Wf^A^fy 13(Z) 

mBE-mgfc4#i4xtv= ai+b zm&mijjfaizi/y h $ 

«wi:T% h^SJE-ffi^ttitV ' =a I + b 

[0 2 4 8] Z<D^y b««EE-«aE«N45SV ' = a I 
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fln4 , u:*5<^-c>'<s'7 i y i 3 roMffigtt- <fc 5 %S.WV<r>7i. 
m&mzx z>wB*TvBm\zM*.x»mK. «t same* 

[0 2 4 9] ioT. tt««fflE«E^»»««FW©tiittJ; 

v'=a i+b iai-££tbTW.£ »/">:: i(-#5„ 
[0 2 5 0] L^fc, ±i£LfcHl 8 ©#«<Z>j^B<£r^ 
SfcW^s'^y 1 3(©EJE-«li5it«H45tV, = a, I, 

T-ne<, *fi«Stlc:J:5«BEI*T^Sr'b±<-SrA/-C*ie> 

f. c<a«ffi-«ffii#t£^v. = a , i» + b.jt<£>s 

aft=0<DBfromff1i:ttSit) ^m.^-f^y'rV l 3<oBSE 
KtEOCVtf p rilci^r bfrb. z.<o#M<Dm 

5PWttffi»c4>ofc^y-^y l 3 ^gfjfe(o^:fiSS 

So 

[0 2 5 1] Lfci ! ot, »ffi©»»S:^^«JE-« 
WKH43S;V=a I+b£, *HS©||**«:***VM«E- 
SsK#1±S;V R = a , I, + b,_h.<DJffilHi£ (V,, I 

7 h««E-.«8tt«H^CV ' = a I + b ' f±, jpflfttJB 

[0 2 5 2] tot, Z.(D~>7 MgmjE-mSfEWteifcV 
' = a I+b ' ©St'i5> »«©«#4r-&A/^«E- 
m«#tt5:v=a I+b-*\ »«©«»S:**<CV^«BE 
-«fifE#tt5*:v, = a . I. + b,**«)5W|cfflv> 

fc, ^yf!) i 3oi^mm?5Si xt^s^-m/Ev^ 

V ' = a I+b ' li x *l-|^Crt^lc/ < cSCi:fc/i5„ 
[0 2 5 3] -t Lt, Sfe®«»fEfiS^mB#^l-<t5^m 

^ss i ©*iJntffc*s»+s«a^«ffiv«>mBEiftT*©ta* 

*»o, Wti^MHo^y? 1 !) 1 3#¥ 

7 h'&mE.-nm,<fti±#:v ' = a i + b ' _hx£<£>£ 

bK\*x#i#>bln.Z>k.^ ^m^mi-fcttsti 

Sr^-TJ; 5,c/i5(KffiltS£ffiI s=-10A (Tv< 

[0 2 5 4] *LT, NVM2 7 l^tt, lEttf&tLTV^ 
5»#«BE»T«e.*s, NVM2 7i:»ft, CltSix 
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^<?7!) 1 3 gft:Xf4JSi2tf>?&gh, *§5E«JE 
Vn^lt^Bf^tSltS^-y^y 1 3 Bt^xttmm^is. 

HfcMfffiV n {CAO&I- 3 ^ i t 1 , ffilE^ti^SJEV 
n hfr. -<DffijEW:mjEW.frVn ' ®JEJfc 

fyi 3©5te«tt«Bsoc**j»3iSixr, -twas*^ 

10 [0 2 5 5] rff)^ HI^«ffiVn*:lt3ti-5<OKffl 

w/<yfi; i 3ro->7 b^m.z-m^.m^v * = a 

I + b ' Mt*oTjllJW«j»!:«CZ**ix 
£k 3(D®r|ia;^I Xt/MmttEVtt. 2 5 

OA (7y-<7) i<^?, /^^y y K*P9l^*5»t5ft 

^$ttT^Tt>PJiiL^V^3 5 A (T^T) *M7LZ> 
20 [0 2 5 6] rwtft, -t — ^ 5&.ft-<DM 

^fflffi&Tffie.Sr, «6xELfc«l3e«EEVnK*Pj|t-*-S 
L, t>v^-Ctt, *«ttlBSOC«rH»K:8W»i-5wi:iJS 
[0 2 5 7] ^tLT. *ISJdJgfll<n^3'7'ysji8i[»* 

^m^ssaft i *s«^-r5ra<osfc®®isfE i 

SEVO^f,**^?? 1 !) 1 3(D, Sfeffimgfcl^^ 

a I+bSr, ^ffiw^SSr-g-S/.evv^y^y i 3coM« 
StfiS;55-^»-ft#bfcttBE-mitt#t±^v, = a. i» 
+ b,±©SM (V,, I,) Sril5«t?^ % ®JEEtt 

h Jtt->7 b««BE-««E1«4SSV ' = a 

I + b ' r©-^ h««ffi-«i««Hta;v ' = 

a i + b ' izmmmMm i s = - 1 o a <t >^<r ) ^ 

[0 2 5 8] ZtDlttb. tknffi<Z>s<y7 L V 1 3 7)S¥«f#t 

ffi^WBtp^ioTA^-r y i 3*s*femLfe.*»*p«g*> 

■f, «jE«£EVnS:jEafcK*U, *7t, 
ffi*T« e „ £t££ Lfctt^miE V n lciD^i"S r t 
X\ '<yTV 1 3cogSlHjSS«ffiOCV^I5t^^#L, 
T>^Tf4, 3Emttl»SOCSr#.CjEa^«at-t-sr4:jSS 

[0259] ^fc, *nmmcos<-yTy®mmmmw: 

50 ITU ^?-^^?f^l:#ot, /<yf!) 1 



59 

3^2 5 OA (T>-<T) &mZ-Z>'£Mffi$kW l %:ft'Dtc 

y l 3 ^^M^tTo t^icli Lfc^Si^ J: 5iEt 
St^^oTI^ fc(7)i: It, NVM2 5lcm te 

[0 2 6 0] Lt x P^[i]5&®IEOCV^*gfcOfit{-IE 

i?L/cLi:^^tT^tL^. ^^jc&s/^^y i 30 
ie®£*i/cv^^;y^y i 3cD^#mi£i^Tffleo 

tt«MteflrfcJE«£ftfcNVM2 5coP^lEJ3gffiEEO 

fc. *Sf<oa#«EE»T«[eo^3ESrS*tS 0 
[0 2 6 1 ] ^(Dtzfr, '<yT]f 1 -3<oS*^t;{cJ:o 
TBBlHlB&WffiOCV^nurfc. ^y^y 1 3tf^$j 
NVM2 5l:ft^ fS«Six5BH@K 
«£EOCVSr»»f(Oft^3E»fbT, tOjMfclwfrtoftS 
/<s/tH 3 0I^o*«««R:J:a«*W»tt#lc, 
3E*fLfcWEHS«EOCV^b, ^yr!J 1 3^Sw 

o^y^y l 3<^BHlHlB&fiffiOCVS:iEfflltc:iR»L, % 

wfcm s o c o«»»«s:i« < mn-t % r t a*-e* s 0 

[0 2 6 2] £ibtc, ^SIlSJKlBco^yr-y***** 
flTU NVM2 7l£fea>k fett^ttTV^5^#®EE 
»T<te.d«*«»c3E*fSiifc«F,ifeo^!/xy 1 3g 

ItS^^r y 1 3 aflcX(4«3a^)ia«h, 

^2/^y i 3^m««8socs:S^»i-5^^-fflv^fei^ 

Biff WEE *Ttt e o Sr*»fc^ £ > r ORfiFfltBEPfcT 
*e.fc*i£«ffiVnfc»*LT'<*^y 1 3 <D%ntk 
ffiSOC^St5^^T\ »#ttJE»Ttte.-*>-t 

co^attaLfc^s^iyry i z<Dmwv&n&.ocv<Dm 

^fftS:XimSh(7)»\ ^y^y 1 3i{$:X(± 
i^i23i-^CTV>Tt>, -ttbSr^lt^AixT^iy^y 1 3 
OfcWKIB S O C *: »« A < KJM- 6 r t *"C# 6c 

[0 2 6 3] bfc-ha«>, 

[0 2 6 4] *fc, te^mEEVn^ffi^a^lcfflv^S 
/<yf!J l 3 0Hffi-ttSKW145tv= a I + bSr3fc«>5 
/<y^y 1 3 0*«*aEiaVS^-«EEVSr# 
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fMSgfl 5K, /<yf!)13#2 5 0A (T 

8ttI#2 5 0A (7>"<7) ^bj*^U*6«>fc«. 3 5 
A (T>-<7) *-T<OPJ»cia64<-CtAv\ 

[0265] s*t. #«©»»«r^**v^<5,y y 1 3 
^«ffi-««a#te5*;v, = a , I R + b , 0>*«>^\ 
^(DmmtteZ^v'rV 1 3<Dtt«tt<B#«>#W:, #11 

[0266] $ bi^ *3S**tR-ctt. m^^^m^i: 
i atf*fiEv©»^f)*«)5, i 

^*5^555-ffiO»»S:*Ay^^^y l 3tO«EE-««E 
4#tt£r, 1 &©WE-«i««H45tV = a I + b t LTV^ 

20 V2 (I) =a2r+b2I+C2t^^52RS 

'p-t * m i & twsi^wE v <d*w» e> # * s J: 

[0 2 6 7 ] ^Lt, ^OJ; 5 lcLfc»frtt, r<Djg2 
Offi{yftl&5£M2£. »«Oi5»«:**ttV^yyy 1 

a. i R + b,±<Dmmm (v,, u £rii&£? 

®i^4$f£5£ V 2' (I) =a2I 2 + b2I+C2'^ 
30 rcDi^ h^SJEE-m^tt^:V2 ' (I) =a 

2 I 2 + b 2 I + C 2 ' (-{SffiSgLfi I s=-10A 

««Lfc*6^«flEVnS:fflVN-C*«r<0»flF«JBE*T 

icaflFWffil^Tlte.ftJPjlEUT^y^y 1 3C0P^[e]SS 
IBEOCVSrjWItSiil-ftJo 

[0268] z<D£?\c s wcmmmi <z>m'p*p\z&vz> 

ftm<D&m&<S/vtd/<v<rV 1 3^)lJ£-iffi^2 
«tfc^i2(OS{flftISM2 iri-ttfi, 

s/rl) 1 3^CSfl»^«SEV^«BE|*T*^«/>0-< 
— J^Oifi*}&S, l^<D®EE-®§fc^tt^;V= a I +b<t 

t> c<D®2oia(ei*jfts;M2Sr->7 h$-frfci/7 

mJ£-m$t¥fVkiZV 2' (I) =a2T + b2I+C 

femj±v n&m\<^xmw£ftzm\B\&mj±<Dm!&i:. x 

[0 2 6 9] *8fiT?*t#<0 
50 WASrJH^-f-S^-^^^ix-^sof^t&^fett 
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5, 2 5 OA (7^7) *1&ttfe&^1&W%<0'<y 
»•S^-^^*:«EE-«^iE»tta;v=a I + b <D« 9 tU b 

fifties ft* ^-^ ^x^> u-^ 5 

T> ^ffi^SSr^Ay^mEE-m»E1$ttS:V=a I+b 

V - I Utt© 2 o(Oififl*i*M 1 2 9 10 

ffibSrffoTfcJ:^. 
[0 2 7 0] -t tt N **16*tt-Ctt. ^ffmJEI^Tfit 

[h)SS®J£ O CV^b^Ml S O C ^Sft5i^lCO 

Wtv^yr!) 1 3(DBB@8&fflffiOCVS:iSJ|[i-S^ffi-e 

ocv^<vm*mw-fz>3# ) xs<v~rV i 3o«^s 

bX2bZ> 0 20 

[0271] *mmmx&, vim 

AH£M 1 &t>*M 2 "C^ ^nSiafi^ftSft-bOSI^— ^<E> 
I tl b^^^ 2 O(0fflflft»^M 1 ^(/M 2 ±£7), CL*X 

13 1 9 1 Sr#HRLT, WTAffKi 

[0 2 7 2] 019l^ti5l^ 2 0«ft 

TAV1^5o lOAVlSr^PTOtll pt*l» 
T'feS^IDIM^^^^feSt^lR P o 1 l Srip* 
R + Rpo 1 1 = A V 1/ I p 

T*fo5o 40 
[0 2 7 3] RIH«-*i-J:5K, SM2<Difi{yfi 

»fl!>tt*l|j:«i-5«^c 2^bi£(&tt«l±^PiT^ 

lligTAV2j:*4()5 0 r©AV2S:^Pi?©tJEl 

SWt»-e*5»ttfiSa»ot©^TOttR p o 1 2 

R + Rp o 1 2 = AV2/I p 
XfoZo 

[0 2 7 4] ±fBSM 1 <Di5:Wmffii±<D&P tl&M 2 <D 

iftei*»±ojs p <D&&&8i<Da<Dm a r » so 
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AR = R + Rpo. 1 1- (R + Rpo 1 2) =Rpo 1 
1-Rpo 1 2 

£>^£#5 0 llu^m^^MlSfetR^^tsL 

[0 2 7 5] &4b\ SCMl-e*Sn55ftiHftj»±tCJi. 

12 oi-^i-J: s;M2^iS{El«*6±^a4RUfce 

10/RPtfelt5*«8tt (R + Rpo 1 2) bV^ 
fit (R + Rp oil 7 ) Srfcofc^P 1 ^#ftf5 e £ 
fc, SM2T*a^tt5ifiiafl«l±^t>. i2 0C/Tf J; 

&&J&mK (R + Rpo 1 1) K$?bvHit (R + p o 1 
2' ) ^to/:^P2^at5o i-fc*>*>, R + Rp 

0 1 1' =R + Rpo 1 2 fcfc5j&P ltfAMl-rtS 
;ft,6ffl{&*£§LhtC. R + Rpo 1 1 = R + R p o 1 2' 

[0 2 7 6] Sf^C, 1^*5 ttS KflEXtfWES: 
ttmiplMVpli:U ,£P 2Jc*5ttS«8ftX 
VttffiSr-tJx**^ I p 2St/Vp 2tt5i, ^Pio 
MS (Ipl, V p 1 ) t P (Dffi^ ( I p , V p ) co 

»aiffi0l*^^|[3flssv^d*u< % afc*p©*« (i 

p. Vp) k&P 2 ( I p 2, V p 2) (DftmmjiJ&ft 

[0 2 7 7] if. SM2^ffl{Hffi«|±<O^PSrS2pi: 
U rcO^P^J^SgtcoM (R + Rpo 1 2) fc^L 
tMtt (R + Rpo 1 1 ' ) £r*#o,fep l co@i5ft I p 1 t 

[0 2 7 8]^smi xm£ti%m&&&<ommztt 

TZ^RC 1 *»5):^P 1 ^WlE^T^AVp 1 

AVpl=Cl- (alIpl 2 + blpl+Cl) = 
(R + R p o 1 2) I p 1 

- (allpl+bl) = R + R p o 1 2 

,SP KDMM lpl(i 

1 p 1 = - (bl+R + Rpol2)/al 

ktZZo R + Rpol2 (=R+p o 1 1' ) = 

AVp/Ip (=AVpl/Ipl) X&>Z><DX\ 

Ipl=- Cbl+ (AVp/Ip) ) /al 

= - [bl + (AVpl/Ipl) ] /al 

t45o ^Pl^lEVpl^ J:fB5fca>bWe> 

V p 1 = a 1 I pl 2 + bl Ipl+Cl 

Tfc^CDT% ,&P 1<D&M (I p 1. Vp 1) ttRfclO 

[0 2 7 9] [HH^br, SMI cOoftffiift^-b^^PSr 
S*£U P,££S3i<hU ro*PO»tt« (R + R 
poll) i^bvME (R + R p o 1 2' ) Sr»o^p 
2C0«»EI p 2 £®J£Vp 2 fc. 
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I p 2=- (b 2 + (AVp/Ip) ] /a 2 
= - (b2+ (AVp2/lp2) 3 /a 2 
Vp2 = a 2 I p 2 2 + b 2 I p 2 + C 2 

[0 2 8 0] ±^<0£ 9 (CUT. ,£P 1<7)M^ (I p 
l x Vpl) ^So/:^ H2 Olc^-tX ,£P 
10>ffi8l (I p 1. Vpl) k&P(Dmm (I p. V 
p) fcSrJIS-SiMftL l<DiSMSr^6C^^J:oTM 
ffifctoffi R l ^*«>btt?)o r©-fr*«tt©H[R l I*, 
«Sffifc$WHfifiyS#Rp o 1 2i^b46*jjttSRK 
±oT££5«J3EI*T£>2£ (Vpl-Vp) Sr##jc*5 
v^TaEftS««E<0» (I p 1- I p) laotiff^ 

Rl= (Vpl-Vp) / (Ipl-Ip) 

[0 2 8 1] RHSfcLT. 2(7)M^ ( I p 2, Vp 

2) ^of:b, HI 2 l^i-<t ^tP2(OJffi« 

( I p 2 , Vp2) £ jfc P (Oiffi^ (Ip x V p ) t Srjfg 
-£Sj» L 2 icio T^jSfeiOf R 

CfifiA^Rp o l l i^b45^8»iaot4C 
5®ffi$£T<oM (Vp-V P 2) Sr#^^*3V^TflEix5 

( i p - i p 2) (aotist5^<i:iao 

R 2 = (Vp-V P 2) / ( I p - I p 2) 
[0 2 8 2] LfrLKfrb, JiiiEcoJ: ?{c LT^&btv 

T% «Sttit4-ftLiv\ 2 AIBo«S — 
<fcv\, 

[0 2 8 3] jfe1\ *M2©iE«ftll±Oj*P«r*JWc 

R 1 = R 1' + Rpol2=Rl' +Rpol 1 ; 

»fitR 1' ^P10««Ipli^P©« 

ski p toii^ffia-r6««*ssux5^ k\zx^x±z 

S«ffi»Ttt, ^ffiSttfift^R poll 7 (XttR P o 

i 2) ic£p i (ommi p i «t^p 2^mssi p^Mt- 

Rl' (Ipl-Ip) = (Vpl + Rpol 1' (I 
pl-Ip))-V2 
[0 2 8 4] 

Rl' (Ipl-Ip) = (Vpl-Vp) +Rpol 
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l' (Ipl-Ip) 

ktez> 0 z.^x\ Rpoi i' =AVpi/i P i-R 

l' T'fc5<E>T\ 

Rl' (Ipl-Ip) - (Vpl-Vp) + (AVp 
1/Ipl-Rl' ) (Ipl-Ip) 
2R1' (Ipl-Ip) = (Vpl-Vp) + AVp 
1/1 p 1 (Ipl-Ip) 

Rl' = [ (Vpl-Vp) -h (AVpl/I pi) 
10 (Ipl-Ip))/2 (Ipl-Ip) 

^^btl^o #*3. (AVp l/I p 1) ( A V 2 

/ip) ii^sctm^ 

[0 2 8 5] Zfct^ JM1 <^5S{afti»±^^P 
L^*&^tl^«(CLTR 2=R 2' +Rpoll=R 
2' +Rpol2' tt5t, ^OSfetR2 / W,PO 
«8EI p £,£P 2©lffil p 2(DHl£t@i3-r5®5ftaStfg 

. ol2' CSLISR poll) MPOlJS I p k&P 2 

(Dm^i p 2 k&mizn^zmffi&WLftzz- tiao 

20 T4i:5tE[^T^ ^CP 2<D«JESr3l#TifTffijEU 

R2' (Ip-Ip2)=Vp-[Vp2-Rpol 
2' (I p- I p 2) ] 

[0286] ^ coiz&mmi- Z> k , 

R2' (Ip-Ip2) = (Vp-Vp2) +Rpol 
2' (I p- I p 2) 

fc#£ 0 ::t\ Rpol2' =AVp2/Ip2-R 
2' X£>Z><DX\ 

R2' (Ip-Ip2) = (Vp-Vp2) 4- (AVp 
30 2/Ip2-Rp2) (Ip-Ip2) 

2R2' (Ip-Ip2) = (Vp-Vp2) + AVp 
2/1 p 2 ( I p - I p 2) 
kt£9. mSkk LT, 

R2 ; = [ (Vp-Vp2) + (AVp2/Ip2) 

(Ip-Ip2))/2 (I p- I p 2) 
&ik)bbflZ> 0 **5, (AVp2/Ip2) li (AVp 

/ip) r 5. 

[0 2 8 7] ±3£Ufc± 5J-**5>ix^2o<7)«R 1' 
MR2' tt. 2o<0*A&tf B^g^U 
40 ffififit^^ (Rpoll' = R p o 1 2) k (Rpol 
l=Rpol2' ) 5:fflV\ \^frhmteZ>ty)iC 1 d^fe 

^mjEi^TAVpi (AVp) kmKo2frb<DWE.n 

TAVp2 (AVp) £fflV^T#ab*: 5 tf>"T\ 
*OJ«1SttRi:*9#ftv\ Lfc^oT. S^OiD*^ 
#J 

R= (Rl' +R2' ) /2 
5ri:6r irtcioT. JEO«ffifitR##*fenSo 
[0 2 8 8] m 1 9 2 1 £#S§ LTfft^ l,fc/« y 

so m 2 ±<D'< yfy ^tt«m«tto**ttjctiai-5 
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[0 2 8 9] LT, IS 2 (DiSMftH^M 2 "C* ^H?, 
^JII^TAV2?r^i:$*5, ^s/^y^JgfettS 
2 £ pg-oSfctffiSrW-f 51? 1 Ogt^P 1 £311 <7?35 

)WTAVl?r4i:$f5, /^-y^ycDlJESfiti^lc^ 10 
^Sfet^R poll frhtt&W, 1 (O-S-j&JgirCR 1 i: 

m-(oi&m.m.&&Tz>& 2 p 2 £sg 2 cos^Si 

[0 2 9 0] 2 o©Ht^ P 1 P 2 ^ig.^T? # fc 
ib, 1 <0®«^P 1 i ^r^iff^L 1 ©ill (O 

mmR 1 ^smss 1 ptmi <nm?E&p 1 x-nmm 
mm.i p lii-i-ot^fntcs, %2<oftmm. 

fiX^Rpo l 2ia5tffi^Troi^Rpoi 2 (I p 

1-1 p) ictBS-r5#«iEL-r, %KD^mmK^ 

Rpol 2^J;2)®EEI^T^Srl^vfc^l(Dltm#4R 20 
1' ^*ft5tHl:, Bute^: P t buIE^ 2 <D*BM&. P 

2 b%&&\gmi.2<Dm2<DMmR2&, i&mmffi.i p 

i 2 P 2 T'OifemffififD I p2tt<tottH 

Il©^Sig«»Rpo 1 KCiSmJI 

p$T£>s#r poii ( i p - i p 2 ) tctais-f- 5*m 

ELT> £ 1 ro#*©gfitJ5)c#R P o 1 li:±5tEI»T 

ft&m^f£%S2<OWiE&&R 2' 
[0 2 9 1 ] r«>J:5t-ur*«>fcSi«?ttiEffi^R 
l' irS5 2CDliE«^R2' i: trAP^E^ LT^fflM 

[0 2 9 2] ^<D£o\CVX#mtfi&mfe-fZM&tf}te 
#HH«, 2 oWia^ft^^M 1 M 2 _btfV-< yr!)C 

II!7 75Sia9l-o^T±$LfcMft95T:<£> 

aa^mti^ct?, 01 4 

[0 2 9 3] 

[^0J<O^] tl-h{-Uil«Ufc:J;5('fi*«l^lE«cb 40 

t &mmft\zmj£ Ltrtibs^iiEE t i&mmm t <d*b 

m^^xmtz^-yT y n^^mM.m^^^m-&±<o 
y&i-nB.X'ibz>mfemj£*¥&.fe-fz>\^t^'o, mm^<-y 
a*, <tk»mitiiui;i^:yxyu:^£L-cv^c 
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[0 2 9 4] rrofc*. ^ffiSioiti:*!-^^®^^ 

->7hJ-a:5-tt\ SJc®S»fEcoiiAp4"J-*3tt-5^@l.l 
[0 2 9 5] fS*3S2^IE«cbfc*^|^^)^<s/^ 

/ufc®ii - ® mm^ * - & coiSiiei ft mm. t -r 

[0 2 9 6] rro/cfe, Sfc«*ii(E<o«'>f tc*st-ts»ffi 

* mBE « S Sr ct 9 S5 * 5 r t & X' # 5 . 
[0 2 9 7] $t>tc, lt*il3lCt5«Lrt*%BJro^s/ 

mm%fe<o*nMfefrbW.'p\^ife#>xfrb, ?^m^<D± 

«rls*W<oA^f jJs^Wj $ tix ^(ciott 
mmw-'ffiVtm^fr^tc^yT y kh-t 5 ^ 

/cfufEflffi - ««il«f tt 5r # * * * 6 «fc 5 L fc. 
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[0298] ^cotcfr, m±mmmnffi^<n^m<v 

r k J: 9 L*:#£l&< JlflFJ*»©*3»s*M*fcKBfc 

[0 2 9 9] »*3®4lC|5ttUfc*«M<0^y7 i 10 

'<y^ y ^«S^«flE *rH»«K:W 

jt*«BE&*5£u z(DmfeW£&m^x. fifties 
^st^cis/c^ mns^^y a 5 . '>*< irbi&Sii: 

^ y ©H*»»t*d<Z>*te«# L *v * 

^ s WE^yy y a** d?ft< t tttfliiEfflr^tt^yT 1 y 

U:J8£ L T V ^ a3tt«#ffi*«P?H-t- 5 tf> l-+#ftffi«£{S 

fy <D^m&kwmmMkfrh^ mu^m<om9^ 40 

4 ft v vHJE - miSffi«Ftt±^SME**«ffi« t -Sr*- 5 £ 
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[0 3 0 0] *Mt««fc*lCft*«r»«^te 

m® «E«-^tt«^ra »c i s fi 1 * a>*i» ± o t a 
i/^ h^it^r kx. i&m.mm.&mtivtpiciortzftmiz- 

|g»*r*Af*r«BE-«SE»tt^?>^<#l»L, 
[0 3 0 1] IS*«5{CfBttbfc*^0Jc7)y<^ 

^y (om^m&m^mzxin^ »*«4»cia«fcb 
'>ft< t tSrfiiiCHftt-R^yT 1 y ic"f84feUTv^*i**« 

5 SIC ttJ&AWJSW^lcHfflWfcWftbfcStrffi^y^ 
y^M8^ttEEfc»Sllilt^^b> ftfiiS^ffi^SP^-gX 
/clE - « flt«M4 £r £t fc ic * £> ^ *5 It 5 

[0 3 0 2] ^(Dtztb. m&m4\zmMl,tc*mW<D;< 

^^y ^Mk(-<toT^^»«Sr-&*ftv>mjE-msK 

^It^mffi^. wO*««JESr»#«BEI*T«[fcjDi|LL 

mni-z>^kfrx%z 0 

[0 3 0 3] »*3l6KB«Ufc*«W^<y^ 
T, BWE^y^y ^5p«^ffit ft5«(C. »5p«ttlB^ 

^y ^fx5, 7 >ft< ^ bttmnffirfcBE^y^y ic^l 

T v >fc*««#ffi«:«P S Ofc+^ft« JK«^ <t 5 * 

AWttm^fc^wjwaajeufcffiiffi^y^y ©«kf«e 
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mizmMtf}iz.®m i.t^ mw.^< y^v os^sje tft® 

[0 3 0 4] -<Dtztb, ff*JS4 3?.J4 5 iCfS^Lfc*^ 

[0 3 0 5] £t>K, W**7fcia«Ufc*»W«>^s' 
[0 3 0 6] rrofcfc, AMOS 4, 5Xli6{Cf5^Lfc 

*&m<o'<vTi) (DMiaKaE^at^jfetcjoVT, ft® 

[0 3 0 7] sfefc, MsfeqiSfclBRLfc***.®'*?? 1 
»«CjE«i:-*-5Br£ro**tttti: U IME^ !> Oft 
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KBfj£©;*:*«E*.fc nt <- ^o, me****}*!* 

Jl«S6«)l;ai^UfcSfIIS^s'-7 i yo4g^«EEi:ft«m 

[0 3 0 8] ^(Dtzft, ft^3S4. 5, 6X14 7 ICfEffc 

^SiLTi,, j^jfeo^S^teKiSftSfcfTofcri: 

fc±oT*£Lfcft«ffl#«l£J:S«EEI*T©5*>. ft 
«««C^ 5 ^m^ffil-lST Lfc i t J- <fc 9 #JH Lfc#£: 

EEtftSmSSt^bv **«*JiH»AW«#K&*Pi«>A 
[0 3 0 9] m&m9\cftffi.VTz*&m<0'<y 

<om^W£mw-^m^^tn-£. tt*«4. 5. 

6, 7X(4 8lc|S^Ufc*^P^ro^<s/7 i y W^ESSSEE 

fiuia^^s'^y <7>^?£<Dit^mffi^}t^-rss{c N 

*TttSrfflv^-Cllftia5l?£©HlHliS«EESr*|fi-5 J: 5 «c 
[0 3 10] iCOfcfe, 5, 6, 7XIJ8I: 

10 3 11)**:, S»**l 0»C|B«cU7i*^W<O^5' 
^y^*^^S(-J;^5?. 1**314. 5, 6, 7, 8 

[0 3 12] ^(Otzfr, ffjftgU, 5, 6, 7, 8X14 
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<omaE^5te««**r«« a < KIM"* - 1 * s ^£ s° 

[0 3 13] ^^C, fS*gi UdlSttbfc*^^^ 

[0 3 14] :^)f:^ ^tMttSiJ^^yry 

«i Sr-S-Xy ^TttJE — mSffiWtt S: . S*«SEfiXVS 
ICS/ 7 hS-frT. >:7 h'i£(D / Am<D&m$:^A;tdmj£- 

9, /<^7 t y<0t6««ESrjEWc«tSi-5ri:^'C# 
6, 
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[0 3 15] *fc, tt#JSl 2l^ia«tLfc*58W<Z>^y 
x y 0>i8^«E«lJ£«Sfc iliil i i |cf5« L 

[0 3 16] rofc*. l^|S*Lfc*36WO> 
[0 3 17] Sfefcl, Kl**l 3*Cffi*Ufc*»W^ 

yv i y<^ffiS^«£E«I^S6a^«tixtf, lXlil 

^ti^ tuts^ v t y <d«b^»e t ^mmss t 

30 [0 3 18] Z.<Dtz.#)^ Hl**l IXIil 2iC|5«cL^ 
ttt), gff ^o^litld J; § JSlSrft o /S: r t C J; o 

[0 3 19] Sfc, IS*^l 4«cfB«cLfc*^K<0/^^ 
50 5tt^mEE^ffi^L. ^Olt^mffi^fflV^T. «HE/<y 
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y UK '>ft < fc kJMtffifofctt^yT 1 y 
O&mz X 5B#mJEI^T*T-fc5?gffmJEEI§Tffi£rl2 

ft < t htkmmm^^y^D ^m^x^^tc^tmmi^ 

y =T y W*6}S«:^»^(-^# LtzfrM<D&WZ'S-£ ft 

HE(OffildD^t5;tt\ 3«Ea>fttn£Nlli]ISttESr8t 40 
[0 3 2 0] ^(Dtctb, >pt£< bhlfrM.W-m^y'rV 

izm^^x^tz^mm^-m^mmi-^coiz+^mmm 
msffitiU-fc^T, :B-}i<£>i^&-g-*ftv^-;'7 i y <t?m 50 
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micxzmm&T<o&i&znmw,ffi.<nm'j?<p\ctet,-t2>tt 

J:a«EE*Tfi£a-«:SS£fc:tl»U /< y £>Hls]%tt 
JES:E?ilc^*-r 2> r. £ 5o 
[0 3 2 1] M#JSi 5fcE*L;fc*389!©/< 

yf y oBma»«E»iiss«tw 1 4 tcte 
-c, >>ft< tt*s:«ii:mjcBtifs^s'7 L y »c^^LTv>fc 

5fe*fl!#««r#ifii-5 ©fc+#ft WftltK: 4 5 3£*ffifSc 

[0 3 2 2] rcfc*. ft*3ll 4^|Ettbfe*^OT 

* * ft V - «««H4ro f— 9 * *fiU* L T *5 
<tt, '>ft< t t*MBS£B!r^3'r-y {cB^bTV^fc 

y^v&n^izmcnfflnft&mm^mzx^x, <%m 

<D&*& 4 ft v N^ffi - * 4 r t X # , 

75^0, ftnmvm k> m tw* 5 ^< ^ r- y <d'-&\uz. x^x 
ftm<n&m*^te^W£-mffi.mm^t&ih^x 

[0 3 2 3] fS*JSl 6ICfE^Lfc*^0JcD^5/ 

^!><OHIiaK«E»JII»«^J;*Ltf. 4X141 
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LfclWIB^y7 i y©«Hf-«HEOfl*»e>aEL§lvT, *«r 
*fo»#«JEI*Ttt^3E«rt-5«ffil*Ttt3E*r^a £ , 

- SSit £ # & 5 smS#ttttJg»M#tt W ffl #® i: % 5 
[0 3 2 4] rcDfcfe. SitJtfSl 4X141 5|-fE«Lfc 

«BE-«flt1*tt-^S©«»Sr*4*v^«EE-««lt«M* 

ffiKfettS^s^y WiS^®EEro«[*>f>IIU?l< ri 

J£l$Tffifeit#afc:350rfE«$*T, rw*»fw^ffm 
8t«M±t(ffl#a»w J: •? Sift $ix5 

[0 3 2 5] Stic, »*3S1 7I^IE<fibfe**WO^ 

DtH#£K*5V^T. *We««8&ffl^a;a*i*ffl UfclWE'* 

#ll*s*ftfefitria*»f©a#«EEI*Tffi»c*flE«JEI*T 
«OE«#a*«3E0fLfc#jRfcJ3V^T, ftJlE?aS«ffl^a 
^fflLfcHtJIS^yxy (O^iaifi&ilafcU-T, MIESS 
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Tffi£«:Er5tt:E#a£££ bl^(S;iT:fo<9, §2«IE 

mrtf, BWBSHaE«)BB|glBS«ESr»Wi-5«rili 
[0 3 2 6] Z<Dtzlb, 6lcl2«cLfc*^0^ro 

✓<yyy©Biii»«EE**ss«K:*iv'»-c, &&<ovimi& 

10 fcfcfdfflv^ ^#«J£&T{fil5«.^ai£fB1&.£ft-C^ 
52S#®J±l£T«irc>, «BE»TfflSlffl^a*«**fc*3W 
©»#«EEI»TII-©, «flE»T«[3ESff^a^ 
i, '>/.£< t ti&SiiiifJt-^s'xy ^38±LTV^jll5« 

z)s, ias«lffl^ai3j;i9^ffl$tt5^s'7 i y ©^ja?as 

[0 3 2 7] *fc, B»*«l 8JJUE*Ufc*38WCD^:y 

<rvmiBiftn&m&mw.izjithr£^ n&rgi 4, 15, 
1 6xi4i 7trtEttL/c*^^ro^s/^y Bsms&mn^ 

IM£eK*5V>-C, aftE»ffi»»W4Wffl^a*s. mlfS^- 

[0 3 2 8] rcofcfe, li^J^l 4, 15, 16JXJ41 
7 i:WtLftttWw<yf y MlalK«JEE9t]l3Sai^j» 

fltftmffitfift^aK 4 9 iis$^5*63t«BE<z)«ft-^, 

r<0«tJE«EESrfflv^raHJI*ix5Hlliltt«E©»ftS:J: 
[0 3 2 9] »#ai9l:EtLt*»«0/< 

s/^ywpgieigsmffi^ii^gtcinrf, imum, 1 

5, 16, 1 7X14 1 SIClS^bfc^B^W/^-y^y tD 

y, «H2»«ii5«»ttwaj^a*s, utrE^s'^y ©»« 

50 «EEitt««aEi:*>e>. «(FlB»S©»#Sr^A/*r«EE- 
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[0 3 3 0] r©;t£>. 1**311 4, 15, 16. 17 
Xtt 1 8i:E«Lfc*»W©^7f y ©l»lE]S&ffiffigt£ 

#:fcS<if)£ft-0^<t LTt>. 0T/£©*:mSftffifc:.i:5J&!fc 

ptf©?-^. Mmm^smmmm^v&TLtc^tKx 

ffl^Tgt^ftS^s/T 1 y ©Mmg&«JE©i|#&£:&< "T 

[0 3 3 1] «*«2 Ote1B*Lfc*3891©'< 

?7!>S«R*£1Elz:J:fttt. »*«14, 15. l 

6. 17. 1 8X1*1 9 IB*©'*:/ 7" V ©MleJIiSflJEgS 

y ©m£©7tffi^*£«3ti-3#fi)<;t Lfc„ 

[0 3 3 2] r©fci6. ffjftJgl 4. 15. 16. 1 

7. 1 8X(tl 9(-IS«cL.fc*^B^O^^'7 i y ©ISlElgg 

[m i ] #3^3©^ y ©as^-sjEft^e. /<?f 
©s*«^iaT*fos„ 

[B2| *«w©^<yyy ©*mtffi«UeML 

y <z>miiii&ttEift*£B, /<?7y«*flifMgc 
k jo tt 5 ✓< y 7 y ©t>«©^b&-£ a *v - ass** 

[HI 3] l^JfiiElST'SL^-y^y ©SJ£-*5ft4#t£ 

©— £^-r if y y x&> -So 

[ni4] 2^i5M^;T'^L^^<y7 i y ©®ff-*»s#i± 

©— ^J5r*i-^7 7T-fc5„ 

[12 5] m*m»i-5»«©*{b«)-«Sr*i-^7 7-e 

[16] 1 0©Jfc®lcJ:o-C#ibft5 2o©2ft©i£l& 
ftH^T'^ $ ft 5 ififlsl*M4**ft©— 09 Sr^i" ^ 7 7 T*fo 

So 

[HI 7] 2 o©iSgl#lt*t±-© 2 oWftfC^oS 
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us] -*©j£ffi#ttft^(c^fejt,^(c*f-r5is^. 

©«*^t 2&T%*>m&v>ffiiE<ottk*'im-rttib 
[no] *»«o^?f y (D^m&m^m. s<? 

So 

[Ull] Hi 0©^"f ;7 nnyf 3 -^CROMI;S 

*rt $ ftr v ■> 3 ^#®ffiF*Tffi©*i:E7 - * ©-#J£*i- 

[012] 01 1 ©"^ ^ D^yta-^WROMCS 

ifrt £ ft tz.M'M7° o ^ 7 a v % c P U a*fr ? Miro p< ^ 

[mi 3] mi 2©BBiH]8S®jEie*T*Q;a?r*i-^7*^— 

20 fy©7n-ft-bt'J)5. 

[in] mi 2 ©Mffi^^^&gfc^-r-y-TVu- 
[mi 5] mi 2©^m^«^«iS"**i-9-7*yw— 5 1 
[mi 6] mi o©^<y^y©MiSfet^©^icfife#L 

[mi 7] m 1 o©^7 y ©jftmrn^^t^tts 
30 [mi 8] mi 7©SEE-m^#tt^mi 6©siE-m 

I2W£^irmffi-m^#tt£*-f ;/7 7f$)5 0 
11191 ^7 7 y ©^ffittSrSJ^i-SteW^WSl-Js^ 
T. 2 oOiS6H*tt*»±^o 2 oo^©Sft*Sr|ftW 

[120] /<7f!) ©*61SJ7tSraiSi-5flfe©#|il(c*3V> 

tb^k 2,^.ra©{SM©WE©tt*-i:^UiBJi--5fcfc©^ 
7 7f*)5„ 

40 [i2ii ^s/yy©tt»fitsrjaxEi-ste<o#wi-i3v^ 

[12 2] /<yf!) ©^«SE^mi-*5{tSST-«ffit^ 
l^tOtB^t^77f*)5„ 

[123] ^-y^y ©^fl;^m4 3 i--y-v7'y ^^Lfc 
m&zmm \^xnbn&m.&W£W£-WM¥m&.k<» 

50 [12 4] 12 3te*-f«ffi-««E4*te*»fe«!5£Lfcifc 
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2 3a 


CPU 




2 3b 


RAM 




2 3c 


ROM 


[02 6] #S*(ci£Cf^<^7 L y^«ffi-a8it«Fi±Sr 


2 3 A 






2 3 B 




[127] 13 2 5(0^9^ «-*5V^i£l6W»ttSr*-t"fi 


2 3 C 






2 3 D 






2 3 E 






2 3 F 


»#«BEI»TltJWl#« 




2 3 G 






2 3 H 




[»*©RW] 


2 3 J 




5 **ra*H»A«r 


2 7 





13 /<yf!) A 3P«ttlBffiHf-«ESai*#a 



[mi] 



[B2] 



[El 3] 



.z: 



3S» 



^23A 



23 D 



2 a h 











If® 







2 3 E 



To 1 — 



ZI 



23F 



— »Tfii 





^23G 


^-2 7 


*BE»Tflt 




swap 







1 ttlBWE 



r 



2 3 J 



23 b A 



2 3K 



-2 3 L 



1 gSg 



at 



[05] 



as 



1 1] 





("return } 




(42) 



!&m 2002-236157 



[03] 
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